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Virginia Electric & Power Company aka Dominion 
Route 656 Fluvanna County, Virginia 

Permit No. VR.040199 

Title 1V of the 1990 Clean Air Act Amendments required each state to develop a permit program 
to ensure that certain electrical generation facilities have federal Air Pollution Operating Permits, 
called Title IV Operating Permits, As required by 40 CFR Part 70, 9 VAC 5 Chapter 80, Article 
3 and Chapter 140 of the Commonwealth of Virginia Regulations for the Control and Abatement 
of Air Pollution, Virginia Electric & Power Company has applied for a renewal of its Title IV 
Operating Permit for its Brenta Power Station electric generation facility. The Department has 
reviewed the application and has prepared a Federal Operating Permit. This permit is based upon 
Federal Clean Air Act. Acid Rain permitting requirements of Title IV, federal operating permit 
requirements of 'l'itle V, and Chapter 80, Article 3 and Chapter 140 of the Commonwealth of 
Virginia Regulations for the Control and Abatement of Air Pollution, 

..... 	 i 	i Engineer/Permit Contact: 	.t.' ,,,-- 	 Date: 	..;?.2 -;24A,,,,i,,,___, 
-''''' JeremyV, Funkhouser 

(540)-5 74-7820 

Air Permit Manager: 
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FACILITY INFORMATION 

Permittee  
Virginia Electric & Power Company a.ka Dominion 
5000 Dominion Boulevard 
Glen Allen, Virginia 23060 

Facility 
Dominion - Bremo Power Station 
1038 13remo Road 
Bremo Bluff Virginia 23022 

Plant ID No. 51-065-0001 

SOURCE DESCRIPTION 

Facility Description: NAICS Code 221112 (Electric Power Generation) 

The Brenta Power Station is a natural gas-fired electric power generating facility located in 
Elul/311Ra County, Virginia. The facility includes two wall-:fired Babcock and Wilcox boilers 
rated. at 920 and 1,684 million Btu per hour (MIVIBiti/hr) heat input capacity, The facility also 
includes a natural gas-fired auxiliary boiler, a natural gas-fired gas pipeline heater, and diesel lire 
pump. 

The facility stopped using coal, distillate oil, and used oil as fuel fbr the boilers (Ref 003 and 
004) and formally shutdown the coal handling equipment at the facility under a mutual shutdown 
agreement with the DEQ, on September 19, 2013; after the termination of the use of coal, 
distillate oil, and used oil, the facility is no longer a major source of Hazardous Air Pollutants 
(HAPS) (i.e., the facility is considered an area source of [IAN). The facility is a Title V major 
source of nitrogen oxides (NO,), and carbon monoxide (CO). The source is located in an 
attainment area for all pollutants and is a PSD major source, The facility is also subject to the 
Title IV Acid Rain regulations (9 VAC 5 Chapter 80, Article 3) and the Clean Air interstate Rule 
(CA1R) (9 VAC 5 Chapter 140). The facility submitted the Phase 11 Acid Rain Permit 
Application for renewal of the Acid Rain Permit for the facility as part of the application, The 
facility also submitted the CAIR renewal application as part of the Title V permit renewal 
application. 

COMPLIANCE STATUS 

A full compliance evaluation of this facility, including a site visit, was last conducted on April 
23, 2013. The facility was found to he out of compliance. The violation is carried over from a 
Notice. of Violation (NOV) dated June 27, 2011 addressing opacity exceedances reported in the 
first quarter a 2o11 for units 003 and 004. The issue is still being discussed between the 
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Central Office and Dominion. It is anticipated that the resolution of the violations will occur 
when the units (Ref'. 003 and 004) begin using natural gas. No requirements from the NOV are 
included in the Title V permit. 

On April 22, 2003, the U.S. Environmental Protection Agency (EPA) and the Department of 
Justice announced a settlement with Virginia Electric & Power Company (VEPC0) to resolve 
Clean Air Act violations at eight of VEPCO's coal-fired power plants including Ilremo Power 
Station. The "Consent Decree" was entered by the United States District Court for the Eastern 
District Court of Virginia, Civil Action Nos. 03-CV-517-A and 03-CV-603-A, on October 10, 
2003 between VEPCO and the United States, et al. The facility amended the minor NSR permit 
to convert the coal-fired portions of the Brano Power Station to natural gas on May 24, 2013; 
however, certain requirements of the Consent Decree still apply to the facility. The Title V 
renewal permit includes requirements of the Consent Decree for Bruno Power Station that are at 
least as stringent as the terms of the Consent Decree. 

CHANGES SINCE INITIAL PERMIT 

On. May 24, 2013, the minor NSR permit for the two large boilers (Ref, 003 and 004) was 
modified to convert the units (Ref. 003 and 004) from coal to natural gas. The permit 
modification also included: the shutdown of the coal and ash handling equipment; the 
replacement of the 8,7 MMBitt/hr auxiliary boiler with a 25 MMBtu/hr natural gas-fired auxiliary 
boiler; and the addition of a 4.277 MMI3tuihr natural gas-fired gas pipeline heater, The changes 
to the minor NSR permit are incorporated into t13.e Title V permit, 

In addition to the changes to the underlying minor NSR permit, the following changes have been 
made to the Federal Operating Permit: 

• Compliance Assurance Monitoring (CAM Plctn: The two main boilers at Bremo (Ref. 
003 and 004) are no longer subject to the requirements of 40 CFR Part 64, 

• Consent Order Requirement.y: The April 22, 2003 Consent Decree between the United 
States and VIEPCO was incorporated into the permit (Condition 22) with the fuel 
burning equipment requirements, and the Consent Order in its entirety is included as an 
attachment to the permit, 

• N(.)x Budget Trading Program: The NOx Budget Trading Program (9 VAC 5-140-10) 
has been replaced by the Clean Air Interstate Rule (LAIR) (9 VAC 5-140-1010 et seq.). 
The requirements related to the NOx Budget Trading Program have been removed .from 

the renewal permit. 

• Phase 11 Acid Rain Permit: The Phase 11 Acid Rain Permit was incorporated into the 
permit, and as an attachment to the permit, 



Virginia Electric & Power Company 
13rerno Power Station 

Statement of Basis 
Page 4 

Clean Air Interstate Rule ((;A) .Requiremenis: CAM requirements are included as 
Condition 98 and as an attachment to the permit. 

These changes are discussed in more detail in the sections below, 
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EMISSION UNIT AND CONTROL DEVICE IDENTIFICATION 

The emissions units at this facility consist of the following: 

I 	
,_ 	• 

] 	Pollution 1  
Emission I Stack 	 I Control Device ' 	 Pollutant 	Applicable 

Emission Unit Description 	Size Rated Capacity 1 	 PCD ID [ 
Unit ID 	I 	ID 	 - 	- 	I 	(IPCD) 	 i Controlled 	Permit Date 

I 	 i 	 Description  

Fuel Burning Equipment 

001 

• 

I 001 

I 
I I 

Kewanee Package Boiler, Model 
#1-13s-200-02-250 

Distillate oil/propane-fired 
(1991) 

8.693 MMBtufh r - 	 - 

002 002 

Solar Combustion Turbine 
Model T-351N-2l 

Kerosene/distillate oil-fired 
{1967) 

5.24 NI NI Btu/hr - 	i 	- 

003 003 

Babcock and Wilcox Natural Gas- 
fired boiler with low NOx burner 

and enhanced overfire air 
(1950) 

, 
920 MMBtulfir - -704/13 

004 004 

Babcock and Wilcox Natural Gas-
fired boiler with low NOx burner 

(1958) 
and enhanced overfire air I  

1,684 MMBtufhr - 5/241i 3 

005 
• • 

005 I 
Auxiliary Boiler 
Natural gas•-fired 

(2013) 
25.0 MMBtit/hr - 	f 	 - 

J 
• 

- 



Pollution 
Control Device I PCD 
	

Pollutant 
ID 

cPCD 	 j Controlled 
Description 

    

Emission 
Unit ID 

Stack 
ID 

Emission Unit Description Size/Rated Capacity 

    

    

Applicable 
Permit Dale 

Reciprocating Internal Combustion Engines 

007 	I 007 
	

Diesel Fire Pump 
	

50 HP 
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*-The Size/Rated - capacity is provided for information& purposes only, and is not an app[icable requirement. 
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1-,..MISSIONS [INVENTORY 

Annual emissions summarized, in the following table are derived in part from the 2012 CI11)S 
emission report and DEO spreadsheets. A copy of the report and spreadsheets are attached as 
Attachment A. 

.: ,v,;:,R":::,:,',,'.,:,,,,!,,:,;, ,,,,:,,:,::::';' , 7.777.777:776--""77'7,,  
lolittfaittlf:Ois$10iikt, atitiOdeltia 

Pc.)11utailt..:: 	:::: 	: .:.:.: 	..:.. 	:'.. 	Ions Emitted 
Criteria Pollutants 

PM-10 163.95 

V()(7 
NO), 

P11/1-2,5 10.00 
4.74 

856.51 
502  2,950,64 
CO 40,09 
Lead (also a HAP) 0.027 

Hazardous Air Pollutants ............,_„........_,......__...........,._ ........ ,_ ,,,,„___ 
Ilyd rogen Flu _oride 

(HAN)* ___,— 
11.71 

Hydrochloric Acid 93,66 
Arsenic 0.13 
Beryllium 0.02 
Cadmium 
Chromium Compounds 

0.01 
0.27 

Manganese Compounds 0.30 
Mercury 0.003 
Nickel Compounds 0,22 
P01\4 

.61.-.1......1.41.1.4 	 L.....0.0.61.•11 , "^ WIZZLYJIL, 

0.0004 
...INLY.01.1.0.1,14,11.11,07E-TLINZI 

*calculated from 1).EQ spreadsheets. 

These emissions are primarily from the use of coal in the boilers (003 and 004). The use of coal, 
distillate oil, and used oil in Boilers 003 and 004 was terminated on September 19, 2013; the 
facility intends to convert the boilers to natural gas in 2014. 
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EMISSION UNIT APMICABLI.; REQUIREMENTS 

Fuel Burning Equipment Units: 001 2 002_2 003, 0041 and 005 

Limitations 
The ibllowing limitations are state BACT requirements from the minor NSR permit issued on. 
5/24/13. The following limitations are specific tbr boilers 003 and 004. The condition numbers 
below are from the NSR. permit; a copy of the permit is enclosed in Attachment B. 

Condition 2: 

Condition 3: 

Condition 5: 

Condition 6: 

Condition 7: 

Condition 8: 

Condition 9: 

Condition 10: 

Condition 11: 

NOx emissions from the boilers (Ref. 003 and 004) shall be 
controlled by low NO, burners with, enhanced overtire air, good 
combustion practices, operator training and proper emissions unit 
design, construction and maintenance. 

Carbon monoxide ((1)) and volatile organic compound (VO(..) 
emissions from the boilers (Ref. 003 and 004) shall be controlled 
by enhanced overtire air, good combustion practices, operator 
training and proper emissions unit design, construction and 
maintenance. 

The condition establishes the approved fuel ter the boilers (Ref. 
003 and 004) is natural gas. 

The condition establishes the combined natural gas fuel throughput 
for the two boilers (Ref 003 and 004). 

The condition establishes the short-term emission limitations lbr 
Boiler 003. 

The condition establishes the short-term emission limitations for 
Boiler 004. 

The condition establishes the combined annual emission 
limitations for Boilers 003 and 004. 

The condition establishes the definitions of periods of startup and 
shutddwn. The NOx. and. CO) short-term emissions limits contained 
in Conditions 7 and 8 (of the .NSR. permit.) apply at all times except. 
during periods of startup and shutdown. 

The condition establishes the annual emission li.m itations in  
Condition 9 (of the NSR permit) is a compliance cap, imposed .for 
the purpose of limiting the potential to emit carbon monoxide so as 
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to avoid permitting applicability under 9 VAC 5 Chapter 80 Article. 
8 (9 VAC 5-80-1605 of seq.) related to the conversion of the 
boilers from coal to natural gas. 

Condition 12: 

C!ondition 28: 

Visible emissions from each boiler (Ref. 003 and 004) stack shall 
not exceed 10 percent opacity as determined by the EPA Method 9 
(reference 40 (:IT.R 60, Appendix A), 

The condition establishes that at all times, including periods or 
start-up, shutdown, and malfunction, the permittee shall, to the 
extent. practicable, maintain and operate the affected source, 
including associated air pollution control equipment, in a manner 
consistent with good air pollution control practices for minimizing 

In addition to the requirements from the minor NSR permit, the Ibliowing requirement from 40 
CFR 60 Subpart Dc haS been added. to the Title V permit for the natural gas-fired auxiliary boiler 
(Ref. 005) (condition number refers to the Title V permit): 

Condition 19: 
	

Except where this permit is more restrictive, the natural-gas 
auxiliary boiler (Ref. 005) shall be operated in compliance with the 
requirements of 40 CFR 60, Subpart Dc. 

The Kewanee package boiler (Ref 001) is subject to the National Emission Standards for 
l..lazarclotts Air Pollutants for Industrial, Commercial, and Institutional Boilers Area Sources, 40 
CFR 63 Subpart JJ,I.1,1,1, The following requirements are established for the distillate oil and 
propane-fired boiler (Ref 001), in accordance with 40 CFR 63 Subpart ILIJ,L1 (condition 
numbers refer to the Title V permit): 

Condition 20: 
	

Except where this permit is more restrictive, the distillate oil and 
propane-fired boiler (Ref 001) shall be operated in compliance 
with the requirements 01'40 CFR 63, Subpart JAW no later than 
March 21, 2014. 

Condition 21: 	The condition establishes the tune-up requirements for the boiler 
(Ref 001). 

The boiler (Ref, 001) is an affected existing source that burns distillate oil and liquefied propane. 
The facility intends to permanently shut down the boiler prior to the March 21., 201.4 MACI 
compliance date. However, if the boiler is in operation after the March 21, 2014 compliance date, 
the boiler must meet the requirements of the MACT, In accordance with §63.11201 (a), there are 
no emission limitations for existing oil or gas fired. boilers. The facility is required to meet the 
work practice standards and management practices contained in §63,11201(b) and Table 2. to the 
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subpart after March 21, 2014 if the boiler is in operation. The tune-up requirements for the boiler 
(.R.ef 001) 817e specified in §63.11223(b) and Condition 21 of the. permit. 

The following Virginia Administrative Codes that have specific emission requirements have 
been determined to be applicable: 

9 VAC 5-40-00J;:ission Standards for Fuel BurningEguipment Standard for  
Particulate Matter applies to 1,11 fuel burning equipment installations within a. stationary 
source in operation prior to October 5, 1979; Unit 002 is considered a fuel burning unit 
installed and in operation prior to October 5, 1979. The following allowable emissions for 
unit 002, in pounds of particulate per million BTU input, are calculated in accordance 
with 9 VAC 5-40-900 A.1.a, for installations less than 10 IVIMBtu/hr: 

Maximum Allowable Emission Rate (F) 0.6 lb/MMBtu 

Therefore allowable particulate emissions for Unit 002 are: 

Maximum Allowable Emissions = 0.6 lb/MMEltu x 5.24 M.MlItit/hr — 3.14 1b/hr 

This rule also applies to Unit 001. The maximurn allowable emission ratio for units with 
a capacity of less than 10 million .BTU/hr is 0.6 pounds of particulate per million BTU 
input:. 'fherefore; 

Maximum Allowable Emissions - 0.6 lb/MMBIti x 8,693 MIV1Btu/hr 5,22 lbs/hr 

9 VA(.7. 5-40-900 is no longer applicable to boilers 003 and 004. The boilers were 
modified in 2013, and the minor NS.R. permit, dated 5/24/13, provides more stringent 
requirements for boilers 003 and 004. 

9 VAC 5-40-930, Emission Standards for Fuel BurninfLEciuisment Standard for Sulfur 
aigxide,--- Allowable emissions, in pounds of sulfur dioxide per hour, are calculated using 
the tbllowing formula: 

Maximum Allowable l: missions (S) 2.64K. 

where K is the allowable heat input at total capacity in MMBtu/hr. Therefore: 

Unit 001 	 S 2,64 x 8,693 = 22,95 lbs/hr 

Unit 002 	 S 2.64 .x 5.24 = 13.83 lbs/h:r 

The minor NSR. permit, dated 5/24/13, provides more stringent requirements for boilers 
003 and 004. 
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9 V.AC 5-50-80, Standard for Visible Emissions Vi ibli emission limit for new and. 
modified units shall not exceed 20% opacity except during one six-minute period in any 
one hour in which visible emissions shall not exceed 30% opacity applies to Unit. 001 and 
Unit 005, 

9 VAC 5-40-8() and 9 VAC 5-40-940, Standard for Visible Emissions Visible emission 
limit for existing units shall not exceed 20% opacity except during one six-minute period 
in any one hour in which visible („:,mission.s shall not exceed 60% opacity applies to Unit: 
002, 

The minor .NSRR, permit. dated 5/24/13, provides more stringent requirements for boilers 
003 and 004. 

(.?oltse171 Decree 

The facility is subject to a Consent Decree entered by the-United States District Court for the 
Eastern District of Virginia, Civil .A.ction Nos. 03-CV-517-A and 03-CV-603-A, tiled on October 
10, 2003 between Virginia Electric & Power Company and the United States, et al (the "Consent. 
Decree"). The Consent Decree, as such. might be amended or modified in accordance with its 
terms„ is incorporated in its entirety into this permit by reference and is provided as Attachment 
C to the permit. 

The following requirement is established in the Title V permit (Condition number below refers to 
the Title V permit): 

Condition 22: The condition establiShes the basis and applicability of the Consent 
Decree. The Consent Decree, as such might be amended. or 
modified in accordance with its terms, is incorporated in its 
entirety into this permit by reference and is attached as Attachment 
C. The permittee shall comply with the terms and conditions of the 
Consent Decree that relate to the operation of 13remo Power Station 
exclusively and such compliance shall be determined exclusively 
by reference to the terms and conditions of the Decree. Whenever 
any conflict or ambiguity arises between the Consent Decree and 
this permit, the terms and conditions of the Consent Decree will 
control. The Jimiwtions, monitoring, recordkeeping, and reporting 
requirements include applicable requirements from the Consent 
Decree. 

Alonitoring and Recordkeeping 
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Emission Units 001 and 002  
Actual emissions from the operation of units 001 and 002 will be calculated using the following 
equation: 

x. 0 

Where: 
Emission rate (lb/time period) 

F 
	

Pollutzmt specific emission factors provided below 
0 
	

Rated capacity of the unit (1000 gal/hr or anTIBTU/hr) 

    

Emission Factors for Unit 001 

Emission Unit 001 

1,PC 
(11)/1000,gal) 

0.6 
1.5 

 

     

   

Pollutant 
Distillate Oil 
(11 /1000_, 

3.3 
71 

 

:PM/PM-10 
SO2 

      

Emission Factors for Unit 002 
Emission Unit 002 

Pollutant 
Distillate Oil 
(1b/IVI WOO 

Kerosene 
(1b/MMI.3tu) 

PM/PM-1.0 
502 

0,31 
0.29 

0.012 
0.505 

Emission factors .for SO2 for Unit 001 while firing distillate oil are taken from AP-42 Chapter 
1.3, Table 1.3-1, assuming a fuel sulfur content of 0.5 percent.; emission factors for PM/PM-10 
for Unit 001 while firing distillate oil are taken from AP-42 Chapter 1.3, Tables 1,3-1 and 1,3-2. 
Emission .factors for 502  and PM/PM.-10 for Unit 001 while firing LPG are taken from AP-42, 
Chapter 1.5, Table 1.5-1; the 502  emission .factor assumes a t.ltel sulfbr content of 15 gill 00 :113 . 

Emission factors for 502  and PM/PM-10 fortInit. 002 while firing distillate oil were taken from 
AP-42, Chapter 3.3, 'fable 3.3-1. F.!anission factors for SO2 and PM/PM-10 for Unit 002 while 
firing kerosene. were taken from the EPA FIRE database, based on the Source Classification 
Code 20100901. The SO emission factor assumes a sulfur content of 0_5 percent. 

Calculations have been included in Attachment C to demonstrate that the emission limits can he 
met for 001 and 002, Visible emissions observations on the exhaust stack of units 001 and 002 
arc required according to the schedule in Condition 28. 1:17cluring the inspection, visible 
emissions 	observed, an EPA, Method 9 visible emission evaluation is required, 
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In addition to the emission limitations arid visible emission limits, the Kewanee package boiler 
(Ref. 001) will also subject to the boiler MAC]', if the unit remains in operation after March 21, 
2014, as mentioned above. The boiler MA.CT (40 CFR 63 Subpartlia1,1) establishes work 
practice standards and management practices for the Kewanee package boiler (Ref. 001). 
Compliance with the requirements to conduct an initial. tune-up of the Kewanee package boiler 
(Ref, 001), in addition to biennial tune-up, is established through the recordkeeping requirements 
of 40 CFR 63.1.1225 and Condition 29. The facility is required to keep records of: each. 
notification and report, including all documentation supporting any Initial Notification or 
Notification of Compliance Status, submitted to comply with the requirements of 40 CFR 63 
Subpart .1.1.011; records to document confbrmance with work practices, and. management: 
practices required by 40 CFR 63.11214 and 40 CFR 63.11223; and records of boiler (Ref. 001) 
malfunctions and any.  corrective actions taken in accordance with 40 CFR 63.11225(c)(4) and 
(5). 

The recordkeeping requirements, in addition to the actual emission calculations discussed. above, 
provide a. means of demonstrating continuous compliance with the limitations established .for 
Units 001 arid 002 in the Title V permit. 

mission 1)pits  003 	004  
The following monitoring and recordkeeping requirements are from the NSR permit issued on 
5/24/13; the requirements refer to boilers 003 and 004; condition numbers refer to the minor 
NSR. permit: 

Condition 13: 

Condition 14: 

Condition 15: 

Continuous Emission Monitoring Systems (C. MS) shall be 
installed to measure and record the emissions of NO, (measured as 
NO2) and CO, in lb/MNUitu from each boiler (Ref. 003 and 004). 

Performance evaluations of the NO, and CO continuous 
monitoring systems shall be conducted in, accordance with 40 CFR 
60, Appendix B, and shall take place during the performance tests 
under 9 VAC 5-50-30 or within 30 days thereafter. 

A GEMS quality control program which is equivalent to the 
requirements 01'40 CFR 60.13 and 40 CF.R 60. Appendix F or Part 
75 shall be implemented for all continuous monitoring systems 

The requirement for the installation and use of CTMs for NOx and CO provides a means of 
demonstrating continuous compliance with the hourly arid annual NOx and CO emission 
limitations lbr boilers 003 and 004. The facility is required to keep records of all CTIV1S 
calibrations and calibration checks, percent operating time, and excess emissions. 

The hourly emission limits established for boiler 003 and 004 fir all other criteria pollutants 
(particulate matter, SO,,, and VOC) are based on the rated capacities and rated hourly fuel 
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consumption of each boiler. The NOx and CO emission limitations were also established based 
on the rated capacities and rated hourly fuel consumption of each boiler. The following equation 
and emissions factors will be used to determine actual emissions from the operation. of each 
boiler 003 and 004: 

= x. N 

Where: 
emission rate (lb/time period) 
pollutant specific emission factor, provided below 

N 
	

hid consumed (million ft3 /time) 

Natural Gas Emission Factors — Boilers 003 and 004 

Pollutant 
Emission Factor 

Source of DEQ Factor 
003 004 .,.., 

PM (lbs/mincuft) 7.6 7,6 Vendor Supplied Data 
PMI 0 	bs/mnictift) .6 7.6 Vendor Supplied Data 
PM2.5 (lbs/m.mcu ft) .6 7.6 _______________ Vendor Su pii.e yd Daa ___________. _________________ 	„...„.m...„,..„..,.t 
502  (lbs/mincult) 0.9 0,9 Vendor Sn »lied Data 
VOC (lbsimincult) 4.1 4.1 Vendor Su vlied Data 
NOx (lbs/ininctift:) 165.2 .54. Vendor Supplied ..I.I)ata 
CO (lbs/mnictift) 62.0 62,0 Vendor Sim;Aied Data. 

Calculations showing the emission factors and emission calculations are available in Attachment 

Annual emissions for the boilers are calculated based on the maximum fuel throughput contained 
in the NSR. permit. Condition 6 of the NSR (dated 5/24/13) limits the total fuel throughput for 
the boilers (R.ef, 003 and 004). Monthly recordkeeping demonstrating compliance with the :fuel. 
throughput limits provides reasonable assurance of compliance with the annual criteria pollutant 
emission limits, satisfying the periodic monitoring requirement, in addition to the records of the 
annual throughput of natural gas, the facility is also required to keep records of emission 
calculations suffieient to verify compliance with the annual emission limitations, Emission 
factors used to demonstrate. compliance with PM, PM- I0, PM-2.5, SO2 and VOC emissions are 
shown above; Cl: MS data provides a means of demonstrating compliance with the. NOx and CO 
emission I im itations 

In addition to the monitoring and recordkeeping requirements from the NSR. discussed above, 
Condition 26 of the Title V permit requires the facility to conduct monthly visible emission 
observations of each stack (003 and 004). if no visible emissions arc observed, a note to that 
effect should be recorded. However, if visible emissions are observed, a visible emissions 
evaluation (VFE) shall be conducted using 40 CFR Part 60, Appendix A, Method 9 for a period 
of not less than six minutes, Ilan),  of the observations exceed the applicable opacity limit, the 
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observation period shall continue until 60 minutes of observations have been completed, lf 
visible emissions inspections conducted during four consecutive operating months show no 
visible emissions, the permittee may reduce the monitoring frequency from monthly to quarterly 
for that emission unit. The requirement to conduct visible emission observations satisfies the 
periodic monitoring requirement establishing compliance with visible. emission limitation. 
Condition 27 of the Title V permit requires the litcility to take corrective actions if the .V1A': 
indicates the visible emissions exceed the visible emission limitation. The facility is required to 
keep :records of all monthly visible inspections and the results of all VEEs for each boiler stack, 
as well as written operating procedures, scheduled and unscheduled maintenance and operator 
training. The required recordkeeping establishes a means of demonstrating compliance with the 
visible emission limitations for boilers 003 and 004. 

DpksiQQUnit995,_ 
The boiler (Ref. 005) is subject to NSPS Subpart Dc; however, since the unit is a 25 MM.Btu/hr 
natural-gas tired boiler, it is subject only to monitoring, recordkeeping, and notification 
requirements. Condition 5 of the Title V permit established the approved fuel; the rceordkeeping 
requirement: of Condition 29.b establishes compliance with the NSPS Subpart Dc requirements to 
monitor fuel usage, found in §60,48c (g). The notification requirements are discussed in the 
Reporting section below. 

Since the unit (Ref 005) only bums natural gas, the visible emission limitations established in 9 
VAC 5-50-80 can easily be. met on a continuous basis; no initial visible emission evaluation are 
required for the unit, Periodic monitoring is satisfied by keeping records that only natural gas is 
burned. 

Compliance with the visible emission limitation for emission unit. 005 may also be determined 
through visible emission evaluations, conducted upon request by the Department. and/or the EPA, 
The facility is required to keep all records of performance tests and visible emissions evaluations 
as established in Condition 29.k of the Title V permit. Records of the visible emissions 
evaluations also provide a means &demonstrating compliance with the visible emission 
limitation in the permit. Requirements for testing are discussed below. 

Tesiing 

The following testing requirements arc from the NSR. issued on 5/24/13; condition numbers refer 
to the minor NR permit for units 003 and 004: 

Condition 4: 	'fhe permitted facility shall be constructed so as to allow for 
emissions testing at any time using appropriate methods, 

Condition 18: 
	

The permittee shall conduct initial performance tests for P.M-10, 
PM-2,5„ nitrogen oxides (measured as NO2), CO, and VOC for 
each boiler (Ref. 003 and 004). The tests shall be performed on 
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Condition 1.9: 

Condition 20: 

Condition 21: 

each boiler (Ref. 003 and 004) to determine compliance with the 
hourly emission limits. 

Concurrently with the initial performance tests, Visible is 
Evaluations (VE11) in accordance with 40 CFR Part. 60. Appendix 
A., Method 9, shall also be conducted by the permittee on each 
boiler (Ref. 003 and 004). 

Upon request by the DEQ, the permit.tee shall conduct additional 
stack tests to demonstrate compliance with the emission limits 
contained in this permit. This condition, has been modified to 
include all fuel burning units. 

Upon request by the DEQ, the permittee shall conduct additional 
Visible Emission Evaluations (V131:::) in accordance with 40 CFR 
Part 60, Appendix A, Method 9 to demonstrate compliance with 
the visible emission limits contained in the permit. This condition 
has been modified to include all fuel burning units. 

The requirements allowing for additional stack testing or visible emission evaluations were 
expanded to include all fuel burning units and ensure the Department and EPA have authority to 
require testing not included in this permit if necessary to determine compliance with. an  emission 
limit. or standard. 

ha addition to the testing requirements from the minor NSR permit (dated 5/24/11), the following 
testing, condition is established in the Title V permit (condition numbers refer to the Title V 
permit): 

Condition 35: 
	

if testing is conducted in addition to the monitoring specified in 
this permit, the permittee shall use the appropriate method(s) iri  
accordance with procedures approved by the DEQ. 

C.,",voinpliamv Assurance Ali mitoring ((:'AM) 

The two main boilers at. the .Bremo Power Station (003 and 004) are no longer subject to the 
requirements of 40 CFR Part 64, Compliance Assurance Monitoring (CAM). The boilers (Ref, 
003 and 004) are each equipped with.CEMS 	NOx. and CO, which meet the definition of 
Continuous Compliance Determination Method in 40 CFR 64.1, therefore the units are exempt 
from CAM under 40 CFR 641 (b)(1)(iv). 

CAM is not applicable to emission units 001, 002, or 005 since each unit does not use a control 
device to meet the emission standards. 
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Reporting 

The following reporting requirements are from the NSR. issued on 5124/13; condition numbers 
refer to the minor NSR. permit: 

Condition 16: 
	

The permittee shall furnish written reports to the DEO of excess 
emissions from any process monitored by a continue:ills monitoring 
system (GEMS) on a quarterly basis, postmarked no later than the 
30th day following the end of the calendar quarter. 

Condition 22: 	The condition outlines the notifications required for the 
inodification to burn natural gas for boilers 00.3 and 004, 

(..!oridition 26: 
	

The condition requires the thcility to furnish notification of 
malfunctions of the affected facility or related air pollution control 
equipment that may cause excess emissions for more than one 
hour. 

in addition to the reporting requirements from the minor .NSR permit (dated 5/24/13), the 
following reporting requirement has been included for Unit 005 to satisfy the reporting 
requirements of. the NSPS Subpart Dc (Condition numbers refer to the Title V pen-mit): 

C.',oriclition 38: 
	

The condition establishes the requirements for the submittal of the 
notification of the date of construction or reconstruction and actual 
startup of the boiler (Ref. 005), as provided by 40 CFR. § 60.7. 

The following reporting requirement has been included for the Kewanee package boiler (Ref. 
001) to satisfS,,  the reporting requirements of the MACT Subpart ,U.1,1,1.1 (Condition numbers refer 
to the Title V permit): 

Condition 40: 
	

The permitter shall furnish all applicable written notifications and 
reports as according to 40 CFR 63.11225 as applicable to the 
Kewanee package boiler (Ref 00].). '.[his includes Notification of 
Compliance Status and a Biennial Compliance Status Report. 

EMISSION UNIT APPLICABLE .REQUIREMENTS 

31rflinyintsnaLc29311.2ggiuliviuLIILIEE 

The reciprocating internal combustion engine (RICE) (Ref 007) is a diesel tire pump that was 
constructed between 1.983 and 1985 (an exact date of construction ‘vas not available), and has a 
maximum rated capacity of 150 HP with a displacement of less than 10 liters per cycle. The unit 
(Ref. 007) is subject to the MAC .71 requirements of 40 C.FR. 63 Subpart ZZZZ. Since the 
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compliance date for existing sources has passed (May 3, 2013), and the facility was considered a 
major source of [lAPs until shutdown of the coal boilers, the unit is considered an existing 
emission unit at a major source of I 	under the MACT "once-in, always-in" rule. The unit is 
considered an existing emergency-use RICE at a major source of HAPS. 

Due to the construction date of the unit (Ref. 007), the New Source Performance Standards, 40 
CFR 60 Subpart UR are not applicable; Subpart Nil standards apply to unit constructed after June 

2006 

In accordance with the MAC]', 40 CFR 63 Subpart ZZZZ, the following conditions are 
applicable to the unit (condition numbers refer to the Title V permit): 

Condition 41; 	The. RICE (Ref. 007) must be operated in accordance with MACT, 
Subpart ZZZZ„ except where the Title V permit: is more restrictive. 

Condition 42; 	The condition establishes the maintenance requirements for the 
RICE. 

Condition 43: 	During periods of startup the permittec must minimize the time 
spent at idle for the emergency generator (Ref, 007) and minimize 
the engine's startup time to a period needed for appropriate and 
safe loading of the engine, not to exceed 30 minutes, after which 
time the non-startup emission limitations apply. 

Condition 44: 
	The condition establishes the operational limitations for emergency 

RICE 'Ihe condition establishes that emergency generators may be 
operated for the purpose of maintenance check and readiness 
testing, 

.Alonitoring and Recordkeeping 

The following are monitoring and recordkeeping requirements established to determine 
compliance with the MAC-I limitations. 

Condition 45: 

Condition 46: 

The permittee must install a non-resettable hour meter prior to start 
up in accordance with 40 CFR 63.6625. The hour meter shall be 
provided with adequate access for inspection. 

The permittee must operate and maintain the stationary RICE (Ref. 
(107.) and alter  -treatment control device (if any) according to the 
manufacturer's emission related written instructions or develop a 
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maintenance plan which must provide to the extent practicable for 
the maintenance and operation of the engine in a manner consistent 
with. good air pollution control practice for minimizing emissions. 

The perrnittee must be in compliance with the emission limitations, 
operating limitations, and other requirements in this subpart that 
apply to the stationary RICE (Ref. 007), at all times. 

The condition establishes the recordkeeping requirements for the 
stationary RICE (Ref 007), necessary to demonstrate compliance 
with the emission limitations and operating parameters established 
in the permit. 

The requirement tbr installation of non-resettabie hour meters for the stationary RICE, provided 
in Condition 45. establishes the means of determining compliance with the hour limitatiorts 
specified in Conditions 42, 43, and 44. The facility is required to keep records of the hours of 
operation of the stationary RICE to ensure the limitations of Condition 44 are met. The facility is 
required under Condition 48 to maintain records of all maintenance conducted on the stationary 
RICE (Ref, 007) as well as the hours of operation of the unit. The requirement to maintain 
records of the maintenance performed provides a means of determining continuing compliance 
with the maintenance requirements in Condition 42. The requirement to maintain records of the 
hours of operation, and type of use, of the unit establishes a means of demonstrating compliance 
with the usage limitations established in Conditions 43 and 44. 

Condition 47 establishes operating and maintenance requirements for the stationary RICE (Ref. 
007), Condition 46 requires the operation and maintenance according the manufacturer's written 
instructions, or the development of a maintenance plan for the stationary RICE (Ref. 007)_ The 
required maintenance and operating requirements of Conditions 46 and 47 provide a means of 
assuring compliance with the maintenance and operating requirements for the generator. 

No additional monitoring Or recordkeeping requirements are needed other than MACT 
requirements, 

7'esi 

Condition 49 establishes that the Department. and EPA have authority to require testing not 
included in this permit if necessary to determine compliance with an emission limit or standard, 

Re: poriing 

Condition 5() of the Title V permit requires the permittee to report any failure to perform the 
management practices in Condition 42 for the stationary 'MET (Ref, 007), on the schedule 
required and the federal, state or local law under which the risk was deemed unacceptable, 
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Compliance Assurance Monitoring 

The stationary 	is subject only to emission limitations or standards proposed after 
November 15, 1990, pursuant to section 111 or 112 of the Clean Air Act, and is therefore exempt 
from CAM under 40 CFR 64,2(b)(1)(i), CAM is riot applicable to the stationary RICE, 

GENERAL CONDITIONS 

The permit contains general conditions required by 40 CFR Part 72 and. 9 VAC 5-80-490, that 
apply to all acid rain operating permit sources, These include requirements for submitting semi-
annual monitoring reports and an annual compliance certification report, The permit also 
requires notification of deviations from permit requirements or any excess emissions, including 
those caused by upsets, within one business day, 

TITLE IV (PHASE 11. A.CI) RAIN) PERMIT ALLOWANCI±'S AND REQUIREMENTS 

In accordance with the Air Pollution Control Law of Virginia §10.1-1308 and §10,1-1322, the 
Environmental Protection Agency (EPA) Final Full Approval of the Operating Permits Program 
(Titles IV and V) published in the Federal Register December 4, 2001, Volume 66, Number 233, 
Rules and. Regulations, Pages 62961-62967 and effective November 30, 200L and Title 40, the 
Code of Federal Regulations §§72.1 through 76.16, the Commonwealth of Virginia Department 
of Environmental Quality issues Phase 11 Acid Rain permits pursuant to 9 VAC 5 Chapter 80, 
Article 3 of the Virginia Regulations .10r the Control and Abatement of Air Pollution (Article 3 

Federal Operating Permit (FOP)). 

The Phase 11 permit was incorporated into the permit including the 802 allowance allocations and. 
the NO, requirements, The application for renewal of Article 3 FOP was received June. 28, 2012. 
Upon renewal, the Article 3 FOP will have an expiration date of December 31, 2018. 

The following applicable limitations are state and ff.:tderal requirements from the Phase II acid 
rain permit effective January I, 2014, which will be incorporated into the Title IV federal 
operating permit. 

802 allowance allocations are as follows: 

Unit 003 	 1768 tons 	for years 2014 through 2018 

Unit 004 	 5170 tons 	.for years 2014 through 2018 

'VEPCO submitted a Phase!' Acid Rain Permit renewal application dated June 21, 2012 and 
received June 28, 2012. Attached to the application was the Phase II NO, Averaging Plan which 
included year 2014 through 2018 to coincide with the Acid Rain Permit. 
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Under the NO, compliance plan, the. annual average NO„ emission rate for each year for Units 
003 and 004 are determined in accordance with 40 CFR Part 75; emissions shall not exceed the 
applicable limitation under 40 CFR 76.7(a)(2), of 0,461b3,4MBtu of heat input for each unit (dry 
bottom wall-fired boilers not applying cell burner technology). 

A copy of the Tide IV Acid Rain Permit., Phase 1] NO, Compliance Plan, and Phase 11 NO, 
Averaging Plan applications are provided as Attachment A to the Permit, and Attachment D to 
the Statement of Basis. 

CLEAN AIR INTERSTATE RULE (CA[R) PERMIT 

VEPCO submitted a Clean Air Interstate Rule (CAIR) Permit renewal application dated June 4, 
2012 and received June 18.2012. CAIR requirements are included in the renewal permit, by 
reference. Upon renewal, the CAIR permit will have an expiration date of December 31, 2018. A 
copy of the CAIR Permit application is provided as Attachment. 13 to the Permit. and Attachment 
I) to the Statement of Basis. 

STATE ONLY AP.PLICAJ3LE REQUIREMENTS 

None were identified by the applicant, 

FuTuRE APPLICABLE REQUIREMENTS 

None were identified by the applicant. 

INAPPLICABLE REQUIREMENTS 

The provisions of 40 CFR Part 98 Mandatory Greenhouse Gas Reporting require owners and 
operators of general. stationary fuel combustion sources that emit 25,000 metric tons C.() or 
more per year in combined emissions from such units, to report greenhouse gas (CIFIG) 
emissions, annually, The definition of "applicable requirement" in 40 CFR 70.2 and 71.2, does 
not include requirements such as those included in Part 98, promulgated under Clean Air Ad. 
(CA.A) section 114(a)(1) arid 208, Therefore, the requirements of 40 CFR Part 98 are not 
applicable under the Title V permitting program. 

As a result of several EPA actions regarding GI-1G under the CA.A, emissions of 01-Kii.  must he 
addressed for a Title V permit renewed after January 1, 2011, The current state minor NSR and 
PSI.) permits for the Bremo Power Station contains no OBG-spceitic applicable requirements and 
there have been no modifications at the facility requiring a PSD permit. Therefore, there are no 
applicable requirements .for the facility specific to 011.0. 

Currently inapplicable requireinent!.,; identified by the applicant include the following 
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requirements: 

40 (1.7 FR 60, Subpart D, Standards of Pellbrmanceliw' Fossil-Fuel-Fired Steam Generators, 4() 
CFR 60, Subpart Da, Standards of Perl rbrmance 	Electric lltrltly Steam Generating Units, and 
40 CFR 60, Subpart Db Standards of PerfOrtmince fin- Industrial-Commercial-Thstitutional 
Steam Generating Units, have been specifically identified as being not applicable to units 003 
and 004 as construction of the boilers took place prior to the applicability dates of these standards 
of performance (August 17, 1971, September 18, 1978, and June 19, 1984, respectively.) 

40 CFR 60 Subpart Kb, Standards' of Performance for Volatile Organic Liquid Storage Vessels 
../Or Which Construction, Reconstruction, or Modification Commenced After 	23„ 1984 has 
been identified as being not applicable to units IS-1, IS-3, IS-4, and IS-15 due to the low vapor 
pressure from each petroleum storage tank. 

40 CFR 60 Subpart )' Standcirdscaf Ter; Ormance 	Coal Preparation and Processing Plants is 
no longer applicable to the .thcility; the facility no longer handles or combusts coal. 

40 CFR 60 Subparts GG„Srtandards Per/Or-mance fin. ,S7ationaty Gas Turbines, and 40 CFR 
60 Subpart KKKK, Standards of Pellbrmance Pr Stationary Combustion Turbines have been 
identified as being not applicable to emission unit 002 since the turbine was constructed prior to 
the first applicability date in NSPS Subpart GO and 1‹..KKK.. Additionally, 40 C..!FR 60, Subpart 
GO was identified as not being applicable to Unit. 002 because the unit is less than 10 million 
BTU/hr heat input 

40 CFR 63., Subpart IITY, Notional Emission Standard s JOr Hazardous Air Pollutants. fin.  
Stationary Combustion Thrbines has been identified as being not applicable to emission unit 002 
in accordance with 40 CFR 63,6090(b)(4); the unit is considered an existing stationary 
combustion turbine. 

40 CFR 63 Subpart Utitl(fil National Emission Standards fin-  Hazardous Air Pollutants fir 
Cool- and Oil-Fired Electric Utility Steam Generating Units has been identified as being not 
applicable to units 003 and 004; the boilers bum only natural gas and are therefore not subject to 
Subpart UULIUU. 

40 CFR 63, Subpart 11.11,A1, National .Emission Standards Ibr Hazardous Air Polhil(mts fin.  
Industrial, Commercial. and Institutional Boilers Area Sources has been identified as being not. 

.applicable to units 003, 004, 005, and 006. Each unit is natural gas fired; in accordance with 40 
CFR. 63,11195(e), gas-fired boilers are not subject to the requirements of Subpart J1J.1.U. Subpart 
1111.11 is not applicable to Unit 002 since Unit 002 is a combustion turbine and not a boiler. 
Subpart .111111.  is not applicable tolJnit 006 because Unit 006 is a fuel gas beater and not a boiler; 
the unit (006) does not meet the regulatory definition of a boiler since the unit does not use 
controlled flame combustion in which water is heated to recover thermal energy in the form of 
steam and/or hot water. 
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40 CFR 64, Compliance Assurance Alonitoring bas been identified as being not applicable to 
units 003 and 004. The units do not meet the general applicability in §64,2(a) since low-NO, 
burners and over-lire air are not considered "control devices'," in addition, these units have 
CEMS for NO, and CO. 

40 C.::"FR 64, (......:omplianee As.svrance Monitoring has been identified as being not applicable tc.) 
units 001, 002, or 005 since each unit does not use a control device to meet the emission 
standards. 

The facility did not identify any additional inapplicable requirements in their application. 

In addition to the inapplicable requirements identified by the facility, the following requirements 
have been identified. as inapplicable: 

40 CFR 60, Subpart 1)e, Standards of Performance for Small industrial-Commercial-
Institutional Steam Generating Units was identified as not being applicable for Units 001 and 
006 as each unit is less than 10 million 13T1 J/hr heat input, 

40 (..:1'7? 60 Subpart 1111„ Standards of Ter 	fir Stationary Coinpression ignition Internal 
(...0?nbustion Engines is not an applicable requirement for the emergency fire pump (1)07) at the 
thcility. The 150 11.1) fire pump was constructed and manufactured between 1983 and 1985, 
before the applicability date of Subpart 1111, and is therefore not subject to NSPS Subpart 1111. 

40 C.F'12 63, Subpart DDDI.)1), National .Emission Standards jOr Hazardous Air Pollutants fOr 
.1hdustrial, Commercial, and Institutional Boilers Major Sources has been identified as being not 
applicable to the facility. The facility is an area source of HAPs; therefore the Boiler MACT for 
Major Sources is not applicable. 

COMPLIANCE PLAN 

No compliance plan was included in the application or in the permit. 

INSIGNIFICANT EMISSION UNITS 

The insignificant emission units are presumed to be in compliance with all requirements of the 
Clean Air Act as may apply. Based on this presumption, no monitoring, recordkeeping or 
reporting shall be required for these emission units in accordance with. 9 VAC 5-80-490. 

Insignificant emission units include the following: 



Emission Unit r)escription 

Lube Oil Systems/Waste Oil 
Systems/Hydraulic 	Systems 

275 Gallon Gasoline 
DisTensing Station & Tank 
500 Gallon Kerosene Tank 

Gravel Roads 
Sand 131aster 

Sewage Treatment 
Ash Storage Ponds 
lime Slurry Tank 

275 Gallon 
Fire Pump Diesel Tank  

Natural gas-fired pipeline 
heater 

C it Ekt 1011 

9 VAC.:! 5-80-720[3 

9 VAC 5-80-720B 

9 VAC 5-80-72013 
9 VAC 5-80-7201:3 
9 VAC 5-80-72013 
9 VAC 5-80-72013 
9 VAC 5-80-720B 
9 VAC 5-80-72013 

9 VAC-5-80-720B 

9 VAC 5-80-720C 
MIN.71.7.}:WM.LT1774, 

Pollutants) Emitted 	Rated Capacity 
(9 VAC 5-80-720 B) (9 VAC 5-80-720 C) 

VOC 

VOC 

VOC 
PM-I0 
PM-E0 
VOC 

.PM-10 
PM-10 

VOC 

4/277 ivIIVIBtuThr 
• • ..C.L.1.1....17JDY=.1......d....1411.6a1.1.0. 
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Emission 
Unit No. 

1S-14 

IS-15 

1S-1 

ES-3 

ES-4 
I-8 
1S-9 
IS-10 
IS-12 

006 

The 
9 
9 
9 

citation criteria for insignificant activities are as follows: 
VAC 5-80-720 A - Listed Insignificant Activity, Not Included in 
VAC 5-80-721) 'B Insignificant due to emission levels 
VAC 5-80-720 C Insignificant due to size or production rate 

Permit Application 

CONFIDENTIAL INFORMATION 

The permittee did not submit. a request for confidentiality. All portions of the permit application 

are suitable for public review. 

pum.Ac PARTICIPATION 

A public notice regarding the draft permit was placed in the Daily Progress, in Charlottesville, 
Virginia, on November 8, 2013. EPA was sent a copy of the draft permit and notified of the 
public notice on November 7, 2013. All persons on the Title V mailing list were sent a copy of 
the public notice by either electronic mail or in letters on November 7, 2013. There are no 
affected states; there are no other states within 50 miles of the facility. The 30-day public 
comment period was from November 8, 2013 through December 9, 2013. No public comments 
were received, 

The EPA reviewed the permit concurrently with the public comment period; the EPA comment. 
period ended on December 26, 2013. No comments were received. 

ATTACHMENTS 

Attachment A - 2012 Annual Emissions Update 

Attachment B 	Minor NSR Permit dated May 24, 2013, 	Associated Engineering Analysis 
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Attachment C 	Emission Calculations: Units 001 and 002 

Attachment 1) w  Title IV Acid Rain Permit Application and the CAIR Renewal Application 



Attachment A 

2012 Annual Emissions Update 
(Reg. No. 40199 Bremo Title V) 



Date: 08/30t2013 10:44 AM 
	

Commonwealth of Virginia 	 Page 1 of 18 
Department of Environmental Quality 
Consolidated Plant Emissions Report 

Reui 	nation Nn: 	40 /99 
	

PIPS County Code: 065 	 Year of EMiSSifillY. 2012  

Plant Name: Dominion - Bremo Power Station 	 Plant ID: 00001 	 Last Annual Update: 21)12 

GENERAL INFORMATION 

Facility Name: liomirsion Bremo Power Station 

Location Address: 1(335Brerna Road 
Bremo Bluff 	VA 	23139 2 

Mailing Address: 5000 Dominion  Blvd 

	

UTM Zone: 	17 

UT l Vertical (KM): 4176.8 

	

UTM Horizontal (1(M): 	739.1 

Latitude: 37 ° 42 19 

	

Glen Allen 	VA 	23060 	 Longitude: -78 ° 17 22 

	

Property Arca (Acres): 	281.5 
Atioual Update Contact Taylor, Cathy 	 No. of Employees: 	78 

Phone Number: (804) 273 - 2929 	 Primary SIC Code: 	4911 

Principal Product: electric-1V 

Comments: 

Facility Emissions 	Pollutant 	Emissions Value (tpy) 	Allowable Value 	Units 
PM 10 	 163.9482458427 
SO2 	 2950.6429620250 
VOC 	 4.7364032611 
PR 	 0.0268204353 
IICL 	 93.9810000000 
PM 2.5 	 9,9958242100 
NO2 	 856.5061564000 
PM 	 163.9482458427 
CO 	 40.0923736865 
N/13 	 0.0535773575 
HE 	 11,7476250000 

STACK INFORMATION: Number: I 	 Description: Stack 1 Description 	 UTM Zone: 	17 

	

Stack Heiglit(ft): 	200 	 UTM VerticaltKM): 	4175.79 

	

Stack DiameterfP 	1'1  : 	 UTM HorizontalIKW: 	739.09 

E 	 31 4 	 GEP Slack Height: ]Exit Gas Temperature(Y): 0 

	

Gas FlFlowRatefACFM): 282000 
	 GEP Building Height: 	 0 

Exit Gas Velocity( 	
41.56

ft/sce): 	 CEP Building Length; 	 o 

	

Stack Type: 	V 	 CEP Buttling Width: 	 0 

	

Plume Heiht(ft): 	o 	 Rough Terrain: 	N 

	

Permitted Equipment: 	N 

	

Elevation (ft above tvISL); 	220 

Stack Emissions 	Pollutant 	Emissions Value 	Allowable Value 	Units 
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CO 
HCL. 
HF 
NH3 
NO2 
PB 
I'M 
PM 10 
PM 2.5 
SO2 
VOC 

8.2359250000 
18.9648000000 
2.3706000000 
0.0089292600 

226.3000000000 
0_0007554324 

30.7933300000 
30.7933300000 
0.9237700000 

604.4000000000 
09615970000 

 

POINT INFORMATION: Number: 1 Description: Point 00I Description 

   

Design Capacity Sc Units: 	906 MILLION ants 
	 State Sensitive: 

per  HOUR 
	

Permitted Equipment: 

{.1'..4 Throughput: DEC-FEB: 41 MAR-MAY: 	10 JUN-AUG: 
	

42 SEP-NOV: 	7 
	 Space Heat (%): 

Operating Schedule: Hours/Day: 
	

24 Days1Week: 	7 	HourseYeai-. 	4214 
	 Air Program 

	
Sub Part 

Point Emissions Pollutant Emissions Value (tpy) Allowable Value Units 

CO 8.235925000 
HCL 18.9648000000 
HF 2.3706000000 
141-13 0.0089292600 
NO2 226.3000000000 
PB 0.0007554324 
PM 30.7933300000 128.5100000000 lbsfur 
PM 10 30.7933300000 
PM 7,5 0.9237700000 
502 604.4000000000 2407.6800000000 lbsihr 
VOC 0_9615970000 

SEGMENT INFORMATION:  Number: 1 

10100202 

3.1608 

30 

N 

N 

Description: 3 BABCOCK & WTLCOX 

SCC Description: Pulverized Coal: Dry Bottom (Bituminous Coal) 

SCC Units: Tons  Burned 

Trace%; 	0 	 Ash%: 11.58 	SuIr%: 1.03 

Heat Content (NAMBTU): 24.89 

 

Source Classification Code: 

Aetna] Annual Throughput: 

Max. Hourly Operation Rate: 

State Sensitive: 

Permitted Equipment: 

Insignificant Activity 
Throughput Limit: 
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Pollution Prevention! 
	 Throughput Unit! 

Pollution Prevention Cominents: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor 	AISIF 	Primes 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	Units 

(try) 

PB Supplied factor (auto cafe) 0.0000480000 	010 0.00075543 
010 = Electrostatic Precipitator - High Efficiency 

NI-I3 Federal factor (auto oak) 0,0005650000 0.00892026 

PM 2.5 Supplied factor (auto caic) 0.0500000000 0:79020000 

VOC Supplied factor (auto calci 0.0600000000 004824000 

HE Supplied factor rano cak) 0.1500000000 2:37060000 

CO Supplied factor (auto -cult) 0.5000000000 7.90200000 

HCL Supplied factor (auto calc) 1,2000000000 18.96480000 

PM Supplied factor (auto caic) 1.9400000000 	010 3065976000 
010 = Electrostatic Precipitator - High Efficiency 

PM 10 Supplied factor (auto calc) 1.9400000000 	010 30.65976000 
010 = Electrostatic Precipitator - High Efficiency 

NO2 Source test (user MO 0.0000000000 226:30000000 
CEMS Data 
SO2 Source test (user cafe) 0.0000000000 604.400000',O 

CEMS Data 



Date: 0813012013 10:44 AM 
	

Commonwealth of Virginia 	 Page 4 of 18 
Department of Environmental Quality 
Consolidated Plant Emissions Report 

SEGMENT INFORMATION Number: 
	

Description: 3 BABCOCK & WILCOX 

SCC Description: Grades l  and 2 Oil Source Classification Code-. 

Actual Annual Throughput! 

Max. Hourly Operation Rate: 

State Sensitive:-

Permitted Equipment 

Insignificant Activity:: 

Pollution Prevention: 

SCC Units: 

Trace%: 

1-kat Content (MMBTU): 

Throughput Limit: 

Throughput Unit: 

1000 Gallons Burned 

0 	 Ash%: .01 

137 

10100501 

133.57 

6.471 

N 

N 

N 

Sulfur-%; .5 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method 

PB 	 Federal factor (auto calc) 

NO2 	 Supplied factor (auto cal6) 
Included in CEMS for Coal 
SO2 	 Supplied Fodor (auto calc) 

Included in CEMS for Coal 
VOC 
	

Federal factor (auto dile) 

PM 
	

Federal factor (auto talc) 

PM 10 
	

Supplied factor {auto calc} 

PM 2.5 
	

Supplied factor (auto calc) 
Used PM10 AP42 
CO 
	

Federal factor (auto cale)  

Factor AiSIT 

0.0000090000 
010 — 

0.0000000000 

0.0000000000 

01000000000 

2.0000000000 
010 

2.0000000000 
010= 

2.0000000000 

5.0000000000 

010 	 99.8 
Electrostatic Precipitator - High Efficiency 

010 
Electrostage Precipitator - High Efficiency 

010 
Electrostatic Precipitator - High Efficiency 

Emissions Value 

IVY) 

0.00000000 

0.00000000 

0,00000000 

0.01335700 

0.13357000 

0.13357000 

0.1335000 

0.33392500 

Primary Secondary 
	

Overall 
Control Conwd 
	

Efficiency 
Allowable Value 	Units 

SEGMENT INFORMATION: _Numb: 3 

 

Description: 3 B&W BLR USED OIL 

SCC Description: Waste Oil 

SCC Units: 

 

Source. Classification Code: 

Actual Annual Throughput; 0  

10101302 
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Max. Hourly Operation Rate: 

State Sensitive; 

Permined Equipment: 

Insignificant Activity: 

Pollution Prevention: 

1000 Gallons Burned 

Trace%: 	0 

Heat Content (IvRABTL1): 

Throughput Limit: 

Throughput Unit: 

Aski%1 0 	Sulfar%: .5 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor A/SIT 	Primary 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	Units 

f‘tIlY) 

PM 10 Supplied factor (akno calc) 0.6400000000 0.00000000 

VOC Federal factor (auto cale) L0000000000 0.00000000 

CO Federal factor (auto talc) 5.0000000000 0.00000000 

NO9 Supplied lacinr (auto ealc) 19.0000000000 0.00000000 

PM Supplied factor (auto cl€10 64.0000000000 0.00000000 

SO2 Federal factor (auto talc) 147.0000000000 S 0.0000000 

STACK INFORMATION: Number: 2 	 Description: Stack 2 Description 
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Stack Heighkft): 

Stack Diameter; l): 

Exit Gas Temperature( F): 

Gas Flow Rate(ACFM): 

Exit Gas Aleiocity(frisec): 

Stack Type: 
Plume Height(ft): 

Perruitte_d Equipment: 

Stack Emissions 

200 
15 

264 
475000 

44.8 

V 

Mutant 	Emissions -Value Om) Allowable Value 	Units 

	

UTM Zone: 	17 

UTM Vertica](KM): 	4176.79 

	

UTM HorivantallICM): 	739.09 

GEP Stack Height: 	 0 
GEP Buildhig Height: 

GE? Building Length: 

GEP Buiding Width: 	 0 

Rough Terrain: 

	

Elevation (P. above MSL): 	220 

CO 
	

31.7980500000 
HCL 
	

75.0162000000 
93770250000 

NH3 
	

0.0353201275 
NO2 
	

629.9000000000 
PB 
	

0.0260650029 
PM 
	

131.4065200000 
PM 10 
	

131.4065200000 
PM 2.5 
	

7.3778030000 
SO2 
	

2345.4000000000 
VOC 
	

3.7724620000 

POINT INFORMATION: Number 2 Description: Point 002 Description 

   

4S SEP-NOV: 	16 
24 Days/Week: 	7 	Hours Year. 	6268 

Design Capacity & Units: 

% Throughput: DEC-FEE: 23 
Operating Schedule: Hours/Day: 

1698 MILLION BTUS 
p.cr  HOUR 

MAR-MAY: 13 fUN-AUG: 

State Sensitive: 
Permitted Equipment: 

Space Hest (9'.'0): 

Air Program 

N 
N 

1 

Sub Part 

Point Emissions Pollutant Emissions Value (41y) Allowable Vaine Units 

CO 11.7980500000 
HU, 75.0162000000 
lir 9.3770250000 
NH3 0.0353201275 
NO2 629.9000000000 
PB 0.0260650029 
PM 131.4065200000 239.9500000000 lbsthr 
PM 10 131.4065200000 
PM 2.5 7.3778030000 
SO2 2345.4000000000 4485.3600000000 lb hr 
VOC 3.7724620000 
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SEGMENT INFORMATION: Number: 1 

	

Source Classification Code: 	101002117  

	

Actual Annual Tb_roughput: • 	125027 

	

Max. Hourly Operation Rate; 	55.8 

State Sensitive; 

	

Permitted Equipment: 
	

N 

Insignificant 
	

N  

Description: 4 BABCOCK & WILCOX 

SCC Description: Pulverized Coal: Dry Bottom (Bituminous Coal) 

5CC Units: Tons Burned 

Trace% 
	

0 
	

Ash%: 11.7 
	

Sulfue.14: 1.04 

Heat Content (MMBTU): 24.86 

Throughput Limit: 
Pollution Prevention: 
	

N 	
Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor 	ATSTT 	Primary 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	Units 

(IPY) 

P13 AP-42 factor (user talc) 0.0000000000 	010 54.5 0.026(16500 
0€0= Electrostatic Precipitator - High Efficiency 

PM 10 Source test (user calc) 0.0000000000 	.010 99.2 131.19000000 
010= Electrostatic Precipitator 	High Efficiency 

PM Source test (user elk) 0.0000000000 	010 99.7 131.19000000 
010 — Electrostatic Precipitator - High Efficiency 

NH3 Federal factor (auto talc) 0.0005650000 0.03532012 

VOC Supplied factor (auto tale.) 0.0600000000 3.754)83040 

HE Supplied factor (auto epic) 0.1500000000 9.37702500 

CO Supplied factor (um calc) 0.5000000000 31.25675000 

HCL Supplied factor (auto talc) 1.2000000000 75.01620000 

PM 2.5 Source test (user cafe) 0.00000 	100 	010 711000000 
010 Electrostatic Precipitator - High Efficiency 

NO2 Source test (user ealc) 0.0000000000 629.90000000 
CEMS Data 

SO2 Source test (user calc) 0.0000000000 2345.40000000 
CEMS Data 
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SEGMENT INFORMATION: Numbe.r: Description: 4 BABCOCK & WILCOX 

	

Source Classification Code: 	10100501 	 SCC Description: 	Grades I and 2 at 

	

Actual Annual Throughput: 	16.52  

	

Max. Hourly Operation Rate: 	12.129 	 SCC Units: 	1000 Gallons Burned 

	

State Sensitive: 	 Trace%: 	0 	 Ash%: .01 	Sulfur %: .5 

	

Permitted Equipment: 	
Heat Content(M1113TUI: 137 

Insignificant Activity: 
Throughput Limit: 

	

Pollution Prevention: 	 Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor 	AISif 	Primary 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	Units 

C,IP1,.'1 

PR 	 Federal favor (auto colt] 0,0000090000 	010 99,7 0.00000000 
010 -- Electrostatic Pre-cipitar - High Efficiency 

VOC 	 Federal factor (auto caic) 0.20000000W 0.02165200 

PM 2,5 	Federal factor (auto cart) 1.5500000000 0.16750300 

PM 	 Federal factor (auto care) 2.0000000000 	010 0.21652000 
010 = Electrostatic Precipitator - High Efficiency 

PM ICI 	Supplied factor (auto talc) 2.0000000000 	010 021652000 
010 = Electrostatic Precipitator - ilia Efficiency 

CO 	 Federal factor (auto cart) 5.0000000000 0.54130000 

NO2 	 Source test (user cale) 0.00000001100 0.00000000 
Included in CEMS for Coat 

SO2 	 Source test (user tale) 0.000pow000 0.00000000 
Included in CEIvIS for Coal 

SEGMENT INFORMATION: Number: 3 	 Description: 4 B&W BLE - USED OIL 

Source Classification Code: 	10101302 	 SCC Description: Waste Oil 
Actual Annual Throualmut 
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0 

Max. Hourly Operafion Rate: 	 0 

State Sensitive: 

Permitted Equipment: 

Insi.grtificant Activitc. 

Pollution Prevention: 

SCC Units: ION Gallons Burned 

Trace%: 	4 	 Ash%: 0 	Sttifu.0.4: .5 

Heat Content (AINIBTU): 0 

Throughput Limit: 

Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method 	 Factor AiSiT Primary Secondary 	Overall 	Emissions Value 	Allowable -Value 	Units 

Control Control 	Efficiency % 	(tpy) 

PM 10 	Supplied factoi (auto We) 	 0.6400000000 	 0.00000000 

VOC 	 Federal factor (auto calc) 	 1.0000000000 	 0.00000000 

CO 	 Federal factor (auto vale) 	 5.0000000000 	 0.00000000 

NO2 	 Supplied factor (auto caic) 	 19.0000000000 	 0.00000000 

PM 	 Supplied factor (auto cale) 	 64.0000000000 	 0.00000000 

SO2 	 Federal factor (auto talc) 	 147.0000000000 5 	 0.00000000 

STACK INFORMATION: Number: 3 	 Description: Stack 3 Description 
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State Sensitive; 	N 
PL. 	witted Equipment: 

Space Heat (%): 0 

Air Program 	Sob Part 

POINT INFORIMATION: 	Number: 3 	 Description: Point 003 Description 

Design Capacity & Units: 	0 MILLION BTUS 
Per HOUR. 

Throughput: DEC-FEB: 20 -NLA...R-:SAY: 	14 JUN-AUG: 	50 SEP-NOV: 	16 
Operating Schedule: HoorsIDay: 	- 24 Days/Week: 	7 	Hours/Year: 	8,60 

Description; 	COAL UNLOADING SEGMENT INFORMATLON:  Number: 

Stack Height(ft); 

Stack Diameter(ft 

Exit Gas Temperature(F): 

Gas Flow RaielACEM): 

Ex[t Gas Velocity(litsec): 
Ct 

Stack Type: 

Plum Height(ft): 	30 

Permitted Equipment: 

Stack Emissions 	Pollutant 	Emissions Value (qty.) 	Allowable Value 	Units 
PM 	 1.7095589827 	4.8000000000 tonstyr 
PM 10 	 1.7095589827 	2.1000000000 tonsfyr 
PM 2.5 	 1.6709312100 

	

LITM Zone: 	17 

UTM Verti.1(KM): 	4176.70 

	

UTM Horizontalaar): 	739.09 

GEP Stack Heip.bi: 

	

GEP Building Height: 	 0 

GEP 	Length: 	 0 

GEP Bolding Width: 	 Ct  

	

Rough Terrain; 	 jw  

	

Elevation (it above MSL): 	220 

Point Emissions 	Pollutant 	Emissions Value (tm) 	Allowable Value Units 

PM 	 1.7095589827 	1;6000000011Cr 	lbs/hr 
4.80000011000 	tons.Yr 

PM 10 	 1.7095589827 	0.7000000000 	lbs/hr 
2,1000000000 	tous'yr 

PM 2.5 	 L6709312100 

	

Source Classification Code: 	30501008 

	

Actual Annual Throughput: 	123516 

	

Max. Hourly (ration Rate: 	340 

State Sensitive: 

Permitted Equipment: 

Insignificant Activity: 

Pollution Prevention: 

SCC Description: Unloading 

SCC Units: Tons Coai Shipped 

Trace%: 	0 	 Ash%: 0 	Sulfur%: 0 

Heat Content (MMBT1.5): Ci  

Throughput Limit: 3212000 

Throughput 'Oa: 	Tons Coal 
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Pollution Prevention Comments: 

Semnent Comments: 

Segment Emissions 
Pollutant 	 Method 	 Factor AISIT Primary Secondary 	4verali 	Emissions Value 	Allowable Value 	Units 

Control Control 	Efficiency % 	017) 

PM 2.5 Supplied factor (auto cafe) 0.0000900000 	054 50 0_00277911 
054 = Process Enclosed 

PM Supplied factor (auto calc) 0.0006440000 	054 50 0.019Sa607 
054 = Process Enclosed 

PM 10 Supplied factor (auto calc) 0.0006440000 	054 50 0.019gg607 
054 = Process Enclosed 

SEGMENT INFORMATION: Nurritviir: 2 	 Description: 	RAW COAL STORAGE(2) 

	

Source Classification Code: 	30501009 

	

Actual Annual Throughput: 	156634 

	

Max_ Hourly Operation Rate: 	340 

State- Sensitive: 

Permitted Equipment: 

Insignificant Activity: 

SCC Description: Raw Coal Storage 

SCC Units: Tons Coal Shipped 

Trace%: 0 	 Ash%: 

Heat Content (MMRTU): 0 

Sulfur%: 0 

Throughput Limit: 
Pollution Prevention: 	 Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method 	 Factor MSIT Primary Secondary 	Overall 	Emissions Value 	Allowable Value 	Units 

Control Control 	Efficiency % 	(spy) 

PM 	 Supplied factor (auto cafe) 	 410211000000 	 1.65248570 

PM 10 	Supplied factor (auto cafe) 	 0.021_1000000 	 1.65248570 

PM 2.5 	Supplied factor (auto cafe) 	 0.0211000000 	 1.65248870 



Date: 08/30/2013 10:44 AM 
	

Commonwealth of Virginia 	 Page 12 of 18 
Department of Environmental Quality 
Consolidated Plant Emissions Report 

SEGMENT INFORMATION: Numbcr. 3 	 Description: 1 COAL CRUSHER 

	

Source Classification Code: 	30501010 	 SCC Description: Crushing 

	

Actual Annual Ttitong.bput: 	156634 

	

SCC Units: Tons Coal Sbi dMax. Hourly Operation Rate: 	340 

	

State Sensitive: 	 1 	 Trace%: 	0 
	

Ash%: 0 
Permitted Equipment: 	

Heat Content (IYINIBTU): 

Sulfist%; 0 

Insignificant Activity: 

Pollution Prevention: 
Throughput Limit: 

Throughput Unit: 

Pollution Prevention Comments; 

Seument Comments: 

Segment Emissions 
Pollutant 	 Method 	 Factor AiSeT Primary Secondary 	Overall 	Emissions Value 	Allowable Value 	Units 

	

Control Control 	Efficiency % 	("T}) 

PM 	 Supplied factor (mito tale) 	 0.0200000000 	054 	018 	 99 	0.01566340018 = Fabric Filter - Low Temperature i.e. 
054 = Process Enclosed 	 T<1 80F 

PM 10 	Supplied factor (auto cafe) 	 0.0200000000 	054 	018 	 99 	0.01566340018 = Fabric Filter - Low Temperature i.e. 
054 = Process Enclosed 	 T<ISOF 

PM 15 	Supplied factor (auto calc) 	 0.0200000000 	054 	 99 	0.01566340 
054 = Process Enclosed 

SEGMENT INFORMATION: Number: 4 	 Description: 3 COAL CONVIINDIJSCREEN 

	

Source Classification Code: 	30501011 

	

Actual Annual Throughput 	156634 

	

Max. Hourly Operation Rate: 	340 

State Sensitive: 

Permitted Equipment: 

Insignificant Activity:  

SCC Description: Coal Transfer 

SCC Units: Tons Coal Shipped 

Trace%: 0 	 Ash%: 0 	Sulfur% 0 

Heat Content (MMBTU): 

Throughput Limit: 
Pollution Prevention: 	

Throughput Unit: 
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Pollution Prevention Comments: 

Segment Comments: 

Segment EriliniWIS 
Pollutant 	 Method 	 Factor Aisir Primary Secondary 	Overall 	Emissions Value 	Allowable Value 	Units 

Control Control 	Efficiency % 	(rPY) 

PM 	 Supplied factor (auto cale) 	 0,0036300000 	054 	 92.43 	0.02152080 
054 =Process Enclosed 

PM 10 	Supplied factor (auto oak) 	 0.0036300000 	054 	 92.43 	0.02152080 
054 = Process Enclosed 

STACK INFORMATION: Number: 4 	 Description: Stack 4 Description 	 UTM Zone: 	17 

	

Stack Height0): 	40 	 UTIV1 VertieelIKMI: 	4176.8 

	

Stack Diameter(ft): 	1-33 	 UTM Horizontal (10): 	739A 

	

Exit Gas TernFraturecF:t 	100 	 GEP Stack Height: 	 o 
Gas Flow RatecA 	

I 
CFM): 	 GEP Building Height: 	 o 

Exit Gas VeIocity(W 	
.01 

sec): 	 GEP Building Length: 	 0 

	

Stack Type: 	V 	 GE? Bulding Width: 	 0 

	

Plume Height(fii: 	0 	 Rough Terrain: 	N 

	

Permitted Equipment 	N 

	

Elevation (ft above MSL): 	an 

Stack EillimiOTES 	Pollutant 	Emissions Value (tpv) 	Allowable Value 	Units 

CO 	 0,0583000000 
NH3 	 0.0093280000 
NO2 	 0.2798400000 
PM 	 0.0384780000 
PM 10 	 0.0384780000 
PM 2.5 	 0.0233200000 
SO2 	 0.8278600000 
VOC 	 0.0023320000 

POINT LNFORMATION: Number: 4 	 Description: Point 004 Description 

Design Capacity &c. Units: 	0 
Per 

% Throughput DEC-FEE: 100 MAR-MAY: 	0 JUN-AUG: 	0 SEP-?,10V: 	0 

State Sensitive; 	N 
Permitted Equipment: 

Space Heat (%): 11  

Air Program 	Sub Part 
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Operating Schedule: HoursDay: 	24 Days/NI/reek.: 	7 	HourN'Year 
	

870 

Point Emissions 	Pollutant 

CO 
NIB 
NO2 
PM 
PM 10 
PM 2.5 
SO2 
VOC 

Ernis:sions Value (tpy) 

0.0583000000 
0.0093280000 
0.2798400000 
0.0384780000 
0.0384780000 
0.0233200000 
0.8278600000 
0.0023320000 

Allowable Value Units 

	

5.2200000000 	11:rs hr 

	

22.9500000000 	lbs)Thir 

SEGMENT INFORMATION: Number: I 

Source Classification Code: 

Actual Annual Throughput 

Max.. Hourly Operation Rate: 

State Sensitive: 

Permitted Equipment: 

Description: PACKAGE 	42 OIL 

SCC Description: >100 MIBtuihr 

SCC Units: 	1000 Gallons Burned 

Trace%: 0 	 Ash%:: 

Heat Content MBTU): 0 

10200501 

23.32 

0 

N 
Sulfite/0: :5 

Insignificant Activity: 

Pollution Prevention: 

N 

N 
Throughput Limit: 

Throughput Unit: 

Pollution Prevention Comments: 

Segment Commend: 

Segment Emissions 
Pollulant 	 Method 

	
Factor AISIT Primary Secondary 

	
Overall 
	

Emissions Value 
	

Allowable Value 	Units 
Control Control 
	

Efficiency % 
	

(tPle) 

VOC 
	

Supplied factor (auto caic) 
	

0.2000000000 
	

0.002-33200 

Supplied factor (auto c.alc) 
	

0.8000000000 
	

0.00932800 

PM 2.5 
	

Supplied factor (auto oak) 
	

2.0000000000 
	

0.02332000 

PM 
	

Supplied factor (aum 1c) 
	

3.3000000000 
	

0.03847800 

PM 10 
	

Supplied factor (auto cats) 
	

3.3000000000 
	

0.03847800 
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CO 	 Federal factor (auto ca]c) 	 5.0000000000 	 0.05830000 

NO2 	 Federal Factor (auto .mic) 	 24.000001)0000 	 0.27984000 

SO2 	 Supplied factor (auto talc) 	 71.0000000000 	 0.82716000 

SEGMENT INFORMATION: Number: 2 	 Docription: PACKAGE BLR- PROPANE 

	

Source Classification Code: 	10201002 	 SCC Description: ?Tome 

Actual Annual Throughput: 

	

SCC Units: 	1000 Gailoas Burned 

	

Max. Hourly Operation Rate: 	 0 

	

State Sensitive: 	 Trace%: 	0 	 Ash%: 0 	Sulfur%: 0 
Permitted Equipment 

Heat Content (MMBILI): 0 

Insignificant Activity. 

Pollution Prevention: 
Throughput Limit: 

Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor 	AISil‘ 	Primary 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	-Units 

(triY) 

SO2 Supplied factor (auto tale) 0.0220400000 0.001.0)000 

PM 10 Supplied factor (auto calc) 0.1650000000 0.00000000 

VOC Supplied factor (auto talc) 0.2130000000 0.00000000 

PM Federal factor (auto talc) 0.7000000000 00000000 

NO2 Supplied factor (auto caic) 3.6800000000 0.00000000 

CO Federal factor (auto cafe) 7.5000000000 0.00000000 



STACK INFORMATION; Number 5 

	

Slack Reight(ft): 	15 

	

Stack Diameter(t1): 	1.33 

Dale: 08130/2013 10A4 AM 

60 
1 

All 

V 

Exit Gas Terriperature(E): 

Gas Flow Rate(ACFM): 

Exit Gas Velocity(Wsee)i 

Stack Typ4.i..: 

Plume Heightift): 

Perinitted Equipment: 

Commonwealth of Virginia 
Department of Environmental Quality 
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M Zone: 	17 

UTM Vertical:MM.); 	4176.5 

	

EjTM HorizontaI( KM); 	739.1 

GEP Stack Height: 

	

GEP Building Height 	 0 
GEP Building Length: 

GEP Bulding Width: 

Rough Terrain: 

	

Elevation (ft above MSL); 	220 

1-7 27 SEP-NOV: 

N 
N 

0 

Sub Part 

State Sensitive: 
Permitted Equipment: 

Space Heat (%): 

Air Program 

Design Capacity & Units: 	0 
Per 

Throughput: DEC-FE& 20 MAR-MAY: 31 1t _AUG: 
Operating Schedule: Hours/Day:: 	24 Days/Week: 	7 	Hours/Year: 	8760 

Stack Emissions 	Pollutant 	Emissions Value (py) 	Allowable Value 	Units 

CO 	 0.0000986865 
NO2 	 0.0263164000 
PM 	 0.0003588600 
PM 10 	 0.0003588600 
SO2 	 0.0151020250 
1,1f3C 	 0,0000122611 

POINT INFORMATION: Number: 5 	 Description.. Point 005 Description 

   

Point Emissions Pollutant 

CO 
NO2 
PM 
PM 10 
SO2 
VOC 

	

Emissions Value (tpy) 	Allowable Value Units 

0.0000986865 
0.026316400(1 

	

0.0003588600 	2.0004}00000 	lbsihr 
0.0003588600 

	

0.0151020250 	13.8300000000 	%situ- 
0.0000122611 

SEGMENT INFORMATION: Number: 

Source Classification Code: 

Actual Annual Throughput.: 

Max. Hourly Operation Rate: 

State Sensitive: 

1 Description: SOLAR CT_- KEROSENE 

	

20100101 	 5CC Description: 	Turbine 

59.81 

	

0 	 SCC Units: Million BTUs Fuel Input 

 

 

Truce%: f1 	 Ash%: 0 Sulfin%: .5 
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Permitted Equipment 
	

N 
	Heat Content (NSIBTU): 

	

In.signifleant Activity: 
	

N 
	

Throughput Limit: 

	

Pollution Prevention: 
	

N 
	 Throuthput Unit: 

Pollution Prevention Comments: 

Setiment Comments: 

Segment Emissions 
Pollutant 	 Method 

	
Factor AI SIT Primary Seeondaq 

	
Overall 
	

Emissions Value 
	

Allowable Value 	Units 
Control Control 
	

Efficiency % 
	

ilPY) 

VOC 
	

Federal factor (auto caic) 
	

0.0004100000 
	

0.00001226 

CO 
	

Federal factor (auto oak) 
	

0.0033000000 
	

0.00009868 

PM 
	

Federal factor (auto 
	

0.0120000000 
	

0.00035886 

PM 10 
	

Federal factor (auto rale? 
	

0.0120000000 
	

0.00035886 

NO7 
	

Federal factor (auto cafe) 
	

0.8800000000 
	

0.02631640 

SO2 
	

Federal factor (auto rale) 
	

1.0100000000 	S 
	

0.01510202 

SEGMENT INFORMATION; Number: 2 

	

Source Onsification Code: 	20100101 

Actual Annual Throughput: 

	

Max. Hourly Operation Rate: 	 0 

State Sensitive: 

Permitted Equipment 

Irt,siEnificant Activity:  

Description: SOLAR CI- 42 OIL 

SCC Description: Turbine 

SCC Uni131  Million BTUs Fuel Input 

Trace%: 0 	 Ash%: 0 

Heat Content IMNIBTU): 0 

Throughput Limit: 



Date: 0813012013 10:44 AM 
	

Commonwealth of -Virginia 	 Page 18 of 18 
Department of Environmental Quality 
Consolidated Pliant Emissions Report 

Pollution Prevention: 
	 Throughput Unit: 

Pollution Prevention Comments: 

Segment Comments: 

Segment Emissions 
Pollutant 	 Method Factor 	AiSTT 	Primary 	Secondary 	Overall 

Control 	Control 	Efficiency % 
Emissions Value 	Allowable Value 	Units 

tiTrY) 

CO Federal factor (auto oak) 0.0033000000 0.00000000 

PM 10 Supplied factor Onto cal; 0.0120000000 0.00000000 

S02 Supplied factor {auto caic) 0,5100000000 0.000001Xl0 

NO2 Supplied factor taoto oak) 0.8800000000 0.00000000 

YOC Supplied factor (auto case} 2.2950000000 0.00000000 

PM Supplied :actor (auto calc) 8.5400000000 0.00000000 



Brema Power Station 

Emission Unit 003  
Manufacturer Babcock and Wilcox 

Boiler Type Pulverized Coal 1 
Maximum Rated Heat input C 912 WABtuihr 

Fuel Type Coal 

Higher HeaOng Value 12155 Stu/Ib 

Sulfur Content i 
0.95 % 

Ash Content 12.18 % 

Tons Coal Burned 31068 tons/yr 

Emissions Calculations Using AP-42 Emission Factors  

Actual Emissions 2012 

1 

Pollutant 	 Emission Factor 

i 

Emission Factor Source 
Control 

Efficiency* 

Actual Heat Input Annual Emissions 

(1012  Btufyr or 

tonshc} 
{tons/yr) 

Lead 	 1 	507.00 lb/1012  Btu AP-42 Table 1.147 84.c 0.08 0.02 

Arsenic 	584.00 lb/10 	Btu AP-42 Table 1.1-17 87.5 0.08 0.03 

Beryllium 	 I 	81.00 Ib0.012  Stu AP-42 Table 1.1-17 91.9 0.08 0.00 

Cadmium 	 4-4.40 lb/10u Btu AP-42 Table 1,1-17 74.6  0.08 0.00 

Chromium  1410.00 lb/1012  Btu AP-42 Table 1,1-17 71.5 0.05 0,05 

Manganese L 	1604.00 lb/10'2  Btu AP-42 Table 1.1-17 78.1 0.05 0.06 

Mercury • 16.00 1b/1012  Btu AP-42 Table 1,147 NA 0.08 0,00 

Nickel 1160,00 lb/1012  Btu 	. AP-42 Table 1.1-17 79.1 0.08 0,04 

POM 2.08 W1032  Btu AP-42 Table 1.147 NA 0.08 0.00  

H a  1.2 Ibitan AP-42 Table 1.1-15 NA 31068.00 15.64 

HF 0.15 Ibitan AP-42 Table 1,1-15 NA 31068.00 2.33 	, 

Toxic Control Efficiencies for ESPs from EPA Document EPA 450/2-89-001 



Bremo Power Station 

Emission Unit 004 

Manufacturer Babcock and Wilcox 

Boiler Type Pubeerized Coal 

[Maximum Rated Heat Input C 1699]MlvlBtu/hr 

Fuel Type Coa 

1H leer Heating Value 12170 Btulib. 

1 Sul..fur Content 0.97 X 

Ash Content 1.2.12 % 

rons Coal Burned 125027 tons/yr 

Emissions Calculations Using AR-42. Emission Factors  

Actual Emissions 2012 

Pollutant Emission Factor Emission Factor Source 
Control 

Efficiency* 

Actual Heat Input Annual Emissions 

02 Btu/yr or 

tons/yr) 
tons/yr} 

Lead [ 	507.00 ; 	q3/1012  Btu  AP-42 Table 1.1-17 84,5 030 0.08 

Arsenic 584.00 . 	itti1012  Btu 1 	AP-42 Table 1.1-17 87.8 0,30 0.10 

Berylifum 81.00 LIT/1012 8N 1 	AP-4 2 Table 1.1-17 91.9 0.30 0.01 

Cadmium 44A0 • 4th/101-1  Btu AP-42 Table 1.1-17 74.5 0,30 0.01 

Chromium 1410.00 : ?We Btu AP-42 Table 1.1-17 71.5 0.30 0.21 

Manganese 1604.00 ' 	th/10:2  Btu AP-42 Table 1.1-17 78.1 0,30 0.24 

Mercury 	 , Mercury  lb 15.00 

 

1 	AP-42 Table 1.1-17 NA 0.30 0.00 

Nickel 1150.00 lb/1012  fitu 1 	AP-42 Table 1.1-17 79.1 0.30 0.18 

PQM 2.08 lb110 -2  Btu AP-42 Table 1.1-17 NA 030 0.00 

Iria 1.2 Ibiton AP-42 Table 1.1-15 NA 125027.00 75.02 

14F 0.15 ihttort AP-42 Table 1.1-15 NA 125027.00 I 9.38 

Toxic Control Efficiencies for ESPs from EPA Document EPA 450/2-89401 



Attachtnent 13 

Minor NSIZ Permit dated May 24, 2013, 
and Associated Engineering Analysis 

(Reg. No, 40199 —13rento Title V) 



Dow* W. Domoacch 
Snominty of Naomi Rctomots 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OP ENVIRONMENTAL QUALITY 

VALLEY REGIONALOFFICE 
4411 Early Road, P.O. Box 3000, Harrisonburg, Virginia 22801 

(540) 5744800 Fax (540) 574-7878 
www.daq.virginia.gov  

May 24, 2013 

David Paylat 
Diremm- 

Amy 'Mather Owens 
Rogiorgal Director 

Mr. Robert B. McKinley 
VP Generation Construction 
Virginia Electric & Power Comipany 
5000 Dominion Boulevard 
Glen Allen, Virginia 23060 

Facility: Bremo Power Station 
Location: Bremo Bluff 

Registration No.: 40199 
Plant ID No.: 51-065-0001 

Dear Mr. McKinley: 

Attached is a permit to modify and operate an electric power generating facility in 
accordance with the provisions of the Connnonwea,th of Virginia State Air Pollution Control 
Board Regulations for the Control and Abatement of Air Pollution. This permit allows 
modification of Boilers 003 and 004 to change the allowable fuel from coFil to natural gas. 

The permit contains legally enforceable conditions. Failure to comply may result in a 
Notice of Violation and civil penalty. Please read all permit conelitommdkilly, 

The Department of Environmental Quality (D E) deemed the application complete on 
April 22, 2013. This permit approval to modify and operate shall not relieve Virginia Electric & 
Power Company (Dominion) of the responsibility to comply with all other local, state, and 
federal permit regulations, 

The Board's Regulations as contained in Title 9 of the Virginia Administrative Code 5-
170-200 provide that you May request a formal hearing from this case decision by filing a 
petition with the Board within 30 days after this case decision notice was mailed or delivered to 
you. 9 VAC 5-170-200 provides that you may request direct consideration of the decision by the 
Board if the Director of the DEQ made the decision. Please consult the relevant regulations for 
additional requirements for such requests, 



Mr, Robert B. McKinley 
may 24, 2013 

Page 2 

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the 
date you actually received this permit or the date on which it was mailed to you, whichever 
occurred first, within which to initiate an appeal of this decision by filing allotice of Appeal 
with: 

David K. Paylor, Director 
Department of Environmental Quality 
P.O. Box 1105 
Richmond, Virginia 23240-0009 

If this permit was delivered to you by mail, three days are added to the period in which to file an 
appeal. Please refer to Part Two A of the Rules of the Supreme Court of Virginia, at 
latpAsomcoPtts..stAto;Yokttigicouttd..k.erilleLhigg. 'for information on the reqUired content of the 
Notice of Appeal and for additional requirements governing appeals from decisions of 
administrative agencies. 

If you have any questions concerning this permit amendment, please contact Jeremy 
Funkhouser at 540-574-7820, or through electronic mail at jeremy.funkhouser@deq.virginia.gov. 

B. Keith Fowler 
Deputy Regional Director 

Attachments: Permit.  
NSPS, Subpart Dc (submitted electronically) 

c. 	File DEQ VRO 
Compliance/Air Inspector - Barry Brandon 



COMMONWEALTH of VIRGINIA 

DEPARTMENT OF ENVIRONMENTAL QUALEIT 

STATIONARY SOURCE PERMIT TO MODIFY AND OPERATt 

This permit includes designated equipment subject to 
New Source Performance Standards (NSPS) 

In compliance with the Federal Clean Air Act and the Commonwealth of Virginia 
Regulations for the Control and Abatement of Air Pollution, 

Virginia Electric & Power Company 
5000 Dominion Boulevard 
Glen Allen, Virginia 23060 
Registration No.: 40199 
Plant ID No.: 51-0650001 

is authorized to modify and operate 

an electric power generating facility 

located at 

1038 Bremo Road 
Bremo Bluff, Virginia 

accordance with the Conditions of this pzurdt. 

Approved on 

cputy Regional Director, Valley Region 

Pcrrnit consists of 13 pages. 
Permit Conditions 1 to 31. 
Attachment, Source Testing Report Format, I page, 



Virginia Electric & Power Company 
Bremo Power Station 

Registration Number: 40199 
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p1TRODucrioN 

This permit approval is based on the permit applications dated June 15, 2012 and November 19, 
2012, including supplemental information dated October 23, 2012, November 27, 2012 and April 
4, 2013. Any changes in the permit application specifications or any existing facilities which 
alter the impact of the facility on air quality may require a permit. Failure to obtain such a 
permit prior to construction may result in enforcement action. 

Words or terms used in this permit shall have meanings as provided in 9 VAC 5-10-20 of the 
State Air Pollution Control Board Regulations for the Control and Abatement of Air Pollution. 
The regulatory reference or authority for each condition is listed in parentheses 0 after each 
condition. 

Annual requirements to fulfill legal obligations to maintain current stationary source emissions 
data will necessitate a prompt response by the pernaitte.e to requests by the DEQ or the Board for 
information to include, as appropriate: process and production data; changes in control 
equipment; and operating schedules. Such requests for information from the DEQ will either be 
in writing or by personal contact. 

The availability of information submitted to the DEQ or the Board will be governed by 
applicable provisions of the Freedom of Information Act, §§ 2.2-3700 through 2.2-3714 of the 
Code of Virginia, § 10.1-1314 (addressing information provided to the Board) of the Code of 
Virginia, and 9 VAC 5-170-60 of the State Air Pollution Control Board Regulations. 
Information provided to federal officials is subject to appropriate federal law and regulations 
governing confidentiality of such information. 

PROCESS Kli.;OUTREMENTS 

1. Equipment List — Equipment at this facility consists of the following: 

...Fcluiper#t-p 
Reference 

No. 

be Modified 

Equipment Description Rated Capacity Federal Requirements 

003 Babcock and Wilcox Natural 
('as-fired boiler 

920 MiviBtuilir 
I 

1684 NIMBluihr 

.... 

k 

.,.. 004 Babcock and Wilcox Natural 
<3as-fired Boiler 



Virginia. Electric & Power Company 
Bremo Power Station 

Registration Number: 40199 
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Exempt from PenarittinA 	 • 
Reference 

No. 

005 

Equipment Description , 
----- 

Natural Gas-fired Auxiliary 
Boiler 

Rated Capacity 

25,0 MN/Btu/1u 

Federal Requirements 

40 CFR 60, Subpart Dc 

006 Natural Gas-fired Pipeline 
Heater 

4277 mmBuiltir  

Specifications included in the permit under this Condition are for intbrmationai purposes 
only and do not form enforceable terms or conditions of the permit. 
(9 VAC 5-80-1180 D 3) 

2, Emission Controls: Nitrogen Oxides — Oxides of nitrogen (NON) emissions from the boilers 
(Ref. 003 and 004) shall be controlled by low NO„ burners with enhanced overfire air, good 
combustion practices, operator training and proper emissions unit design, construction and 
maintenance. ,The low NON  burners shall be installed and operated in accordance with 
manufacturer's specifications. 
(9 VAC 5-80-1180) 

3. Emission Controls: Carbon Monoxide and Volatile Organic Compounds — Carbon 
monoxide (CO) and volatile organic compound (VOC) emissions from the boilers (Ref. 003 
and 004) shall be controlled by enhanced overfire air, good combustion practices, operator 
training and proper emissions unit design, construction and maintenance. 
(9 VAC 5-80-1180 and 9 VAC 5-50-260) 

4. Testing/Monitoring Ports - The electric power generating facility shall be modified so as to 
allow for emissions testing upon reasonable notice at any time, using appropriate methods. 
This includes constructing the facility/equipment such that volumetric flow rates and 
pollutant emission rates can be accurately determined by applicable test methods and 
providing a stack or duct that is free from cyclonic flow. Sampling ports shall be provided 
when requested at the appropriate locations and safe sampling platforms and access shall be 
provided. 
(9 VAC 5-50-30 F and 9 VAC 5-80-1180) 

LEMITATIONS  

5; Fuel (Ref. 003 and 004) - The approved fuel for the boilers (Ref. 003 and 004) is natural 
gas. A change in the fuel may require a permit to modify and operate. 
(9 VAC 5-80-1180 and 9 VAC 5-50-260) 

6. Fuel Throughput (Ref. 003 and 004) — The boilers (Ref. 003 and 004) combined shall 
consume no more than 6,330 x 106  cubic feet of natural gas, per year, calculated monthly as 
the sum of each consecutive 12-month period. Compliance for the consecutive 12-month 



Virginia Electric & Power Company 
ammo Power Station.  

Registration Number: 40199 
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period shall be demonstrated monthly by adding the total for the most recently completed 
calendar month to the individual monthly totals for the preceding 11 months. 
(9 VAC 5-80-1180 and 9 VAC 5-50-260) 

EivissioN LIMITATIONS 

7. Short-term Emission Limits (Ref. 003) - Emissions from the operation of the boiler (Ref. 
003) shall not exceed the limits specified below: 

Particulate Matter (PM) 	 6.81 lhihr 

PM-10 	 6.81 lb/hr 

PM-2.5 	 6.81 lb/hr 

Sulfur Dioxide (SO2) 	 0.76 lbiltr 

147.20 lb/br Nitrogen Oxides (as NO2) 
0.16 lb/M/vIBtu 

55.20 lbihr Carbon Monoxide (C0) 	 0.06 lb/WIBtu 

Volatile Organic Compounds 	 3.68 lb/hr 
(VOC) 	 0.004 lb/MMBni 

Unless otherwise specified, NOx and CO limits apply at all times except during startup, 
shutdown, and malfimction. Periods considered startup and shutdown are defined in 
Condition 10 of this permit. Compliance with these emission limits may be determined as 
stated in Conditions 13 and 18. 
(9 VAC 5-804180 and 9 'VAC 5-50-260) 

8. Short-term Emission Limits (Ref. 004) Emissions from the operation of the boiler (Ref. 
004) shall not exceed the limits specified below: 

Particulate Matter (PM) 	 12.46 lb/hr 

PM-10 	 1.2.4611 

PM-2.5 	 12.46 lb/hr 

Sulfur Dioxide (SO2) 	 1.40 lb/fir 

Nitrogen Oxides (as NO2.) 
252.60 lb/hr 

0.15 lbavIlYEBtu 



Virginia Electric & Power Company 
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Carbon Monoxide (CO) 101.04 lb/hr 
0.06 lb/MIA-Btu 

Volatile Organic Compounds 	 6.74 lb/hr 
(VOC) 	 0.004 lb/MMIku 

• . 
Unless otherwise specified, NOx. and CO limits apply at,all times except during startup, 
shutdown, and malfunction.. Periods considered startup and shutdown are defined in 
Condition 10 of this permit. Compliance with these emission limits may be determined as 
stated in Conditions 13 and 18, 
(9 VAC 5-80-1180 and 9 VAC 5-50-260) 

9. Annual Emission Limits (Ref. 003 and 004)— Combined emissions from the operation of 
the boilers (Ref. 003 and 004) shall not exceed the limits specified below: 

Particulate Matter (PM) 	 24.2 tons/yr 

PM-10 	 24.2 tons/yr 

PM-2.5 	 24.2 tons/yr 

Sulam Dioxide (502) 	 2.7 tons/yr 

'Nitrogen Oxides (as NO2) 	 522.9 tons/yr 

Carbon Monoxide (CO) 	 196.1 tons/yr 

Volatile Organic Compounds 
13.1 tons/yr OC) 

Annual emission limits are derived from the estimated overall emission contribution from 
operating limits, including periods of startup and shutdown. Annual ernissions shall be 
calculated monthly as the sum of each consecutive I2-month period. These emissions are 
derived from the estimated overall emission contribution from operating limits. Exce..eciame 
of the operating limits may be considered credible evidence or the exceedance of emission 
limits. Compliance with these emission limits may be determined as stated in Conditions 2, 
3, 5, and 6. 	. 
(9 VAC 5-80-1180 and 9 VAC 5-50-260) 
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10. Startup and Shutdown - The NOx and CO short-term emission limits contained in 
Conditions 7 and 8 apply at all times except during periods of startup and shutdown. 

Startup and shutdown periods are defined as follows: 

i. Startup - A startup begins when the unit begins combusting fuel after a shutdown 
and ends when the unit is operating above 40% of rated load. Exclusion from the 
short-term emission limits for startup periods shall not exceed 16 hours per 
occurrence. Emissions from the operation of the boilers (Ref. 003 and 004) shall 
not exceed the limits specified below for each startup: 

_ Pollutant Unit 003 Unit 004 
140x 2,355.2 lbs./startup, 4,041.6 lbs./startup 
CO 	l  883.2 lbsistarAT 1,616.6 lbs/startup 

ii. Shutdown -• Refers to the period between the time the boiler load drops below 
40% of rated load and the fuel supply to the boiler is cut. Exclusion from the 
short-term emissions limits for shutdown shall not exceed 8 hours per 
occurrence. Emissions from the operation of the boilers (Ref 003 and 004) shall 
not exceed the limits specified below for each shutdown: 

Pollutant Unit 3 Unit ,1 	— i 
NOx 
- 	- 

1,177.6 lbsishutdown 2,020.8 lbs/shutdown 
CO 	

i  
441.0 lbsishutdown 808.3 lbs/shutdown 

b. The permittee shall operate the Continuous Emission Monitoring Systems (CEMS) 
during periods of startup and shutdown. 

c. The permittee shall record the time, date, and duration of each startup and shutdown 
period. 

d. The permittee shall operate the facility so as to minimize the frequency and duration 
of startup and shutdown events. 

(9 VAC 5-80.1180 and 9 VAC 5-50-260) 

11. Emissions Cap (Ref. 003 and 004) - The annual emissions limit on the boilers (Ref. 003 
and 004) in Condition 9 is a compliance cap, imposed for the purpose of limiting the 
potential to emit carbon monoxide so as to avoid permitting applicability under 9 VAC 5 
Chapter 80 Article 8 (9 VAC 5-80-1605, et seq ,) related to the conversion of the boilers from 
coal to natural gas. The limit does not provide relief from obtaining a plan approval for any 
future physical change or change in the method of operation of either boiler or the addition or 
modification of any steam-consuming process(es) at the facility. The latter is true even if the 
permittee does not request a change in the compliance cap. Furthermore, by accepting this 
cap and agreeing to consider the two boilers as one emissions unit for NSR/PSD purposes, 
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any future applicability determinations must involve both boilers, e.g. should major 
NSRIPSD be triggered for any one boiler or process change, BACTAAER is required for 
both boilers. Utile emissions limit is relaxed at some future date, the source obligation 
requirements of 9 VACS-80-1605.0 and 40 CFR 52,21(r)(4) apply. 
(9 VAC 5-80-1605) 

12. Visible Emission Limit — Visible emissions from each boiler (Ref. 003 and 004) stack shall 
not exceed 10 percent opacity as determined by the EPA Method 9 (reference 40 CFR 60, 
Appendix A). 
(9 VAC 5-80-1180 and 9 VAC 5-50-80) 

EMON MON1101Vil 	 RING SYSTEMS CEMS 

13. CEMS - Continuous Emission Monitoring Systems (CEMS) shall be installed to measure 
and record the emissions of NO„ (measured as NO2) and CO, in lb/Mlvilltu from each boiler 
(Ref, 003 and 004). CEMS for NO„ shall meet the design specifications of 40 CFR 75 
whereas CEMS for CO shall be installed, evaluated, and operated according to DEQ-
approved procedures which are equivalent to the requirements of 40 CFR 60.13 and 
Appendices B and F for compliance with the emission limits contained in. Conditions 7 and 8. 
NO„ data and CO data shall each be reduced to 1-hour block averages. The relative accuracy 
test audit (RATA) of the NO„ CEMS shall be perfbrmed on a lb/MNIBtu basis. 
(9 VAC 5-50-40, 9 VAC 5-80-420, and 40 CFR 75) 

14. CEMS Performance Evaluations - Performance evaluations of the NOx  and CO continuous 
monitoring systems shall be conducted in accordance with 40 CFR 60, Appendix B, and shall 
take place during the performance tests under 9 VAC 5-50-30 or within 30 days thereafter, 
One copy of the performance evaluation report shall be submitted to the DEQ, within 45 days 
of the evaluation. The continuous monitoring systems shall be installed and operational prior 
to conducting initial performance tesrts. Verification of operational status shall, as a 
minimum, include completion of the manufacturer's written requirements or 
rec,ommendations for installation. operation and calibration of the device. A 10-day 
notification, prior to the demonstration. of the continuous monitoring system's performance, 
and subsequent notifications shall be submitted to the DEQ. 
(9 VAC 5-50.40) 

15, CEMS Quality Control Program - A CEMS quality control program which is equivalent to 
the requirements of 40 CFR 6033 and 40 CFR 60, Appendix F or Part 75 shall be 
implemented for all continuous monitoring systems. 
(9 VAC 5-50-40) 
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16. Reports for Continuous Monitoring Systems - The permittee shall furnish written reports 
to the DEQ of excess emissions from any process monitored by a continuous monitoring 
system (CEMS) on ,a quarterly basis, postrwked no later than the 30th day following the end 
of the calendar quarter. These reports shall include, but are not limited to the following 
information: 

a. The magnitude of excess emissions, any conversion factors used in the calculation of 
excess emissions, and the date and time of commencement and completion of each 
period of excess emissions; 

b. Specific identification of each period of excess emissions that occurs during startups, 
shutdowns, and malfunctions of the process, the nature and cause of the malfunction 
(if known), the corrective action taken or preventative measures adopted; 

c. The date and time identifying each period during which the continuous monitoring 
system was inoperative except for zero and span checks and the nature of the system 
repairs or adjustments; and 

d. When no excess emissions have occurred or the continuous monitoring systems have 
net been inoperative, repaired' or adjusted, such information shall be stated in that 
report. 

(9 VAC 5-50-50) 

AECORPS 

17. On Site Records - The perrnittee shall maintain records of all emission data and operating 
parameters necessary to demonstrate compliance with this permit. Thecontent and format of 
such records shall be arranged with the DEQ. These records shall include, but are not limited 
to: 

a. Annual throughput of natural gas for boilers Ref. 003 and 004, calculated monthly as 
the sum of each consecutive 12-month period. 

b. Emissions calculations sufficient to verify compliance with the annual emission 
limitations in Condition 9. 

c. Records, of bypass, malfunction, shutdown, or failure of boilers Ref. 003 or 004 or its 
associated air pollution control equipment as required in Condition 25. 

d. Scheduled and unscheduled maintenance and operator training. 

e. Results of all stack tests and visible emission evaluations. 

Continuous monitoring system calibrations and calibration checks, percent operating 
time, and excess emissions, 
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g. 	Written operating procedures, scheduled and nnscheduled maintenance and operator 
training, as required by Condition 29. 

These records shall be available for inspection by the DEQ and shall be current for the most 
recent five years. 
(9 VAC 5-80-1.180 and 9 VAC 5-50-50) 

INITIALMPLIANCE DETE 

18. Stack (Performance) Test (Ref. 003 and 004) — The pennittee shall conduct initial 
performance tests for PM-10, PM-2.5, nitrogen oxides (measured as NO2), CO, and VOC for 
each boiler (Ref, 003 and 004). The tests shall be performed on each boiler (Ref. 003 and 
004) to determine compliance with the emission limits contained in Conditions 7 and 8. The 
tests shall be performed within 60 days after achieving the maximum production rate at 
which the boiler will be operated hilt in no event later,than 180 days after start-up of the 
permitted boiler. Tests shall be conducted and reported and data reduced as set forth in 9 
VAC 5-50-30. The details of the tests are to be arranged wit►  the DEQ„ The perrnittee shall 
submit a test protocol at least 30 days prior to testing. One copy of the test results shall be 
submitted to the DEQ within 60 days after test completion and shall conform to the test 
report format enclosed with this permit. 
(9 VAC 5-50-30 and 9 VAC 5-80-1200) 

19. Visible Emissions Evaluation — Concurrently with the initial performance tests, Visible 
Emission Evaluations (VEE) in accordance with 40 CFR Part 60, Appendix A, Method 9, 
shall also be conducted by the pennittee on each boiler (Ref. 003 and 004. Each test shall 
consist of 30 sets of 24 consecutive observations (at 15 second intervals) to yield a six minute 
average. The observation period may be reduced from 30 sets to 10 sets if all 6-minute 
averages are less than 10 percent and all individual 15-second observations are less than or 
equal to 20 percent during the initial 60 minutes of observation, Tl"►e details of the tests are to 
be arranged with the DEQ. The permittee shall submit a test protocol at.least 30.days prior to 
testing. The evaluation shall he performed within 180 days after startup, Should conditions 
prevent concurrent opacity observations, the DEQ shall be notified in writing, within seven 
days, and visible emissions testing shall be rescheduled within 30 days. Rescheduled testing 
shall be conducted under the same conditions (as possible) as the initial performance tests. 
One copy of the test result shall be submitted to the DM within 60 days after test completion,  
and shall conform to the test report format enclosed with this permit. 
(9 VAC 5-50.30 and 9 VAC 5,:.801200) 

CONTINUING COMPLIANCE DETERMINATION  

20. Stack Tests — Upon request by the DEQ, the pennittee shall conduct additional stack tests 
from the boilers (Ref. 003 and 004), to demonstrate compliance with the emission limits 
contained in this permit,. The details of the tests shall be arranged with the DEQ. 
(9 VAC 5-80.1200 and 9 VAC 5-50-30 0) 
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21., Visible Emissions Evaluation — Upon request by the DEQ, the perrnittee shall conduct 
additional Visible Emission Evaluations (VEE) in accordance with 40 CFR Part 60, 
Appendix A, Method 9 on each boiler (Ref. 003 and 004) to demonstrate compliance with 
the visible emission limits contained in the permit. The details of 	tests shall be arranged 
with the DEQ. 
(9 VAC 5-80-1200 and 9 VA.0 5-50.30 G) 

NoTwomoNs 
22. Initial Notifications - The permittee shall furnish written notification to the DEQ of: 

a, 	The actual date on which modification. of the boilers (Ref 003 and 004) commenced 
within 30 days after such date. 

b. The actual start-up date of the boilers (Ref 003 and 004) within 15 days after such 
date. 

c. The'anticipated date of performance tests of the two boilers (Ref. 003 and 004) 
postmarked at least 30 days prior to such date. 

d, 	The anticipated date of continuous monitoring system performance evaluations 
postmarked not less than 30 days priOr to such date. 

(9 VAC 5-50-50 and 9 VAC 5-80-1180) 

GENERAL cONINTIONS 

23. Permit Invalidation -- The portions of this permit to modify the electric power generating 
facility shall become invalid, unless an extension is granted by the DEQ, 

a. A program of continuous construction or modification is not commenced within 18 
months from the date of this permit 

b. A program of construction or modification is discontinued for a period of 18 months 
or more, or is not completed within a reasonable time, except for a DEQ approved 
period between phases of a phased construction project. 

(9 VAC 5-80-1210) 

24, Right of Entry - The permittee shall allow authorized local, state, and federal 
representatives, upon the presentation of credentials: 

To enter upon the permittecTs premises on which the facility is located or in which 
any records are required to be kept under the terms and conditions of this permit; 
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b, 	To have access to, and copy at reasonable times any records required to be kept under 
the terms and conditions of this permit or the State Air Pollution Control Board 
Regulations; 

c. To inspect at reasonable times any facility, equipment, or prncess subject to the terms 
and conditions of this permit or the State Air Pollution Control Board Regulations; 
and 

d. To sample or test at reasonable times. 

For purposes of this condition, the time for inspection shall be deemed reasonable during 
regular business hours or whenever the facility is in operation. Nothing contained herein 
shall make an inspection time unreasonable during an emergency. 
(9 VAC 5-170.130 and 9 VAC 5-80-1180) 

25. Records of Malfunctions - The permittee shall maintain records of the occurrence and 
duration of any bypass., malfunction, shutdown or failure of the facility or its associated air 
pollution control equipment that results in excess emissions for more than one hour. Records 
shall include the date, time, duration, description (emission 'unit, pollutant affected, cause), 
corrective action, preventive measures taken and name of person generating the record. 
Records of malfunction shall be maintained on site for a period of five years and shall be 
made available to DEQ personnel upon request. 
(9 VAC 5-20-180 l and 9 VAC 5-80-11801'3) 

26. Notification for Facility er Control Equipment Malfunction - The permittee shall furnish 
written notification to the DEQ, of malfunctions of the affected facility or related air 
pollution control eqnipment that may cause excess emissions for more than one hour. Such 
notification shall be made as soon as practicable but not later than four daytime business 
hours after the malfunction is discovered. The permittee shall provide a written statement 
giving all pertinent facts, including the esthnated duration of the breakdown, within two 
weeks of diScovery of the malfunction. Permittees subject to the requirements of 9 VAC 5-
40-50 C and 9 VAC 5-50-50 C are not required to provide the written statement prescribed in 
this paragraph for facilities subject to the monitoring requirements of 9 VAC 5-40-40 and 9 
VAC 5-50-40. When the condition causing the failure or malfunction has been corrected and 
the equipment is again in operation, the pematee shall notify the DEQ in Writing. 
(9 VAC 5-20-180 C and 9 VAC 5430-1180) 

27, Violation of Ambient Air Quality Standard - The perrnittee shall, upon request of the ' 
DEQ, reduce the level of operation or shut down a facility, as necessary to avoid violating 
any primary ambient air quality standard and shall not return to normal operation until such 
time as the ambient air quality standard will not be violated. 
(9 VAC 5-20-180 1 and 9 VAC 5-80.1180) 

28. /Vlaintenance/Operating Procedures — At all times, including periods of start-up, shutdown, 
and malfunction, the permittee shall, to the extent practicable, maintain and operate the 
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affected source, including associated air pollution control equipment, in a manner consistent 
with good air pollution control practices for minimizing emissions. 

The permittee shall take the following measures in order to minimize the duration and 
frequency of excess emissions, with respect to air pollution control equipment, monitoring 
devices, and process equipment which affect such emissions: 

a. Develop a maintenance schedule and maintain records of all scheduled and non-
scheduled maintenance. 

b. Maintain an inventory of spare parts. 

0. 	Have available written operating procedures for equipment. These procedures shall 
be based on the manufacturer's recommendations, at a minimum. 

d. 	Train operators in the proper operation of all such equipment and familiarize the 
operators with the written operating procedures. The permittee shall maintain records 
of the training provided, including the names of trainees, the date of training and the 
nature of the training. 

(9 VAC 5-50-20 E and 9 VAC 5-80-1180 D) 

29. Permit Suspension/ evocation - This permit may be suspended or revoked if the perinittee: 

a. Kriovvingly makes material misstatements in the application for this permit or any 
amendments to it; 

b. Fails to comply with the conditions of this permit. 

c. Fails to comply with any emission standards applicable to a permitted emissions unit; 

d. Causes emissions from this facility which result in violations of, or interferes with, the 
attainment and maintenance of, any ambient air quality standard; or 

e. Fails to operate this facility in conformance with any applicable control strategy, 
including any emission standards or emission limitations, in the State Implementation 
Plan in effect,on the date that the application for this permit is submitted. 

(9 VAC 5-80-1210 0) 

30. Change of Ownership - In the case of a transfer of ownership of a stationary source, the new 
owner shall abide by any current permit issued to the previous owner. The new owner shall 
notify the DEQ, of the change of ownership within 30 days of the transfer. 
(9 VAC 5-80-1240) 
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31. Permit Copy - The permittee shall keep a copy of this permit on the premises of the facility 
to,which it applies. 
(9 VAC 5-80-1180) 



Attachment 
Page 1 

,acuRsETILisf jag IRRMEVitar  
Report. Cover 

I. Plant name and hieation 
2. Units tested at source (indicate Ref. No, used by source in permit or registration) 
3. Test Dates. 
4. Tester; name, address and report date 

Certification 
I I. Signed by team leader/certified observer (include certification date) 
2. Signed by responsible company official 
3. *Signed by reviewer 

Copy of approved test protocol 
Summary 

1. Reason for testing 
2. Test dates 
3. identification of unit tested & the maximum rated capacity 
4. *For each emission unit, a table showing: 

a. Operating rate 
b. Test Methods 
0. Pollutants tested 
.d. Test results for each run and the run average 
e. Pollutant standard or limit 

5. Summarized process and control equipment data for each run and the average, as required 
by the test.. protocol 
6. A statement that test was conducted in accordance with the test protocol or identification 
& discussion of deviations, including the likely impact on results 
7. Any other important informatibri 

Source Operation 
11 Description of process and control devices 
2. Process and control equipment flow diagram 
3. Sampling port location and dimensioned cross section Attached protocol includes: sketch 
of stack (elevation view) showing sampling port locations, upstream and downstream flow 
disturbances and their distances from ports; and a sketch of stack (plan view) showing 
-sampling ports, ducts entering the stack and stack diameter or dimensions 

Test Results 
1. Detailed test results for each run 
2. *Sample calculations 
3- *Description of collected samples, to include audits when applicable 

Appendix 
1. *Raw production data 
2. *Raw field data 
3. *Laboratory reports . 
4. *Chain of custody records for lab samples 
5, *Calibration procedures and results 
6. Project participants and titles. 
7. Observer? names (industry and agency) 
8. Related correspondence 
9. Standard procedures 

* Not applicable to visible emission evaluations 
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introduction 

Bre.1110 rower  Station (Brerno) is a coal-fired electric production facility owned by 
Dominion Power and Electric Company (Dotrtirtion). it is located at 1038 Brent() Road 
in Bterrio Bluff, on the north bank of the James River in Fluvanna County. The existing 
power station consists of two Babcock & Wilcox (B&W) pulverized coal wall-fired 
boilers and ancillary equipment. The boilers currently burn coal and distillate oil. The 
fa ility currently has a minor New Source review permit for its coal preparation 
Materials, dated February 26, 2002. It also has a Title /V pennit for acid rain sources, 
and a Title V permit for emissions greater than the federal operating permit threshold of 
100 tons per year for nitrogen oxides and carbon monoxide (CC)). 

On June 19.2012. DEQ received an. Article 6, minor New Source Review application 
from Deininionn to convert the existing facility from coat-fired, with a small amount of 
No. 2 fuel used for start-up, to a facility with a fuel stream consisting of 100% natural 
gas. Previous to the Article 6 snbrnission, Dominion submitted a Prevention of 
Significant Deterioration (PSD) air permit application for the Bremo Power Station on 
Ally 1.5, 2011. On May 29, 2012, Dominion withdrew the PSI) application. Amended 
pages of the Fonn 7, dated April 4, 2013, were received on April 22, 2013. 

The conversion will require alteration to the two existing 1950's era balanced-draft, 
pulverized, coal-fired boilers (Units 003 and 004), the replacement of the auxiIirtty boiler, 
the addition of a gas pipeline heater, and the retirement of all coal and ash handling 
equipment (except for ash storage). The conversion of Bremo from coal to natural gas isa 
requirement in Condition 30 of Dominion's Virginia City Hybrid Energy Center's 
Prevention of Significant Deterioration (PSD) air permit. 

The proposed conversion will result in a decrease in nitrogen oxides (N0x), sulfur 
dioxides ($02), particulate matter (PM-10 and PM 2.5) and greenhouse gases (CO2e). 
Potential emissions after the conversion represent an emission increase with respect to 
Virginia's Article 6 regulations in 9 VAC 5-80-1105, for CO and volatile organic 
compounds (VOC). 

Dominion will also be accepting a federally enforceable limitation on operations to a 
level which will result in a CO emissions increase that is below PST) significant 
emissions threshold of 100 tpy. With the lithitation on operations, the increase in VOC 
emissions will be below 10 tpy. As a result of the operations limitation this project is not 
subject to PSD regulations; however, it is subject to Virginia's Minor New Source 
Review regulations. 

IL 	Emission Units I Process Descriptions 

13.remo Power Station currently has the following air emission equipment on site, which 
includes fuel burning equipment, and a coal handling system. The fuel burning 
equipment is as follows:  
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• Babcock and Wilcox Boiler (Unit 3), a pulverized coal-fired boiler, rated at 912 
M.MBtulhr 

• Babcock and Wilcox Boiler (Unit 4), a pulverized coal-fired boiler, voluntarily 
retrofitted with low NOx burners, rated at 1,699 MMI3taihr 

• Kewanee Package Boiler, distillate oil and propane fired, rated at 8.693 
MN/fatuity 

• Solar Combustion Turbine, kerosene and distillate oil-fired, rated at 5,24 
MMBtuihr (used as back-up generator) 

O Coal and ash handling equipment 

Dominion proposes the following project: 

Conven, boilers #3 and #4 into solely natural gas-fired Units  
Dominion proposes to shutdown the two existing coal-fired boilers, and convert them to 
two natural gas-fired boilers, Following the conversion, Unit 3 will have a maximum 
rated input heat capacity of 920 MMBtuihr, unit 4 will have a maxinutm rated input heat 
capacity of 1,684 MMBtuihr. The planned air pollution control equipment for the facility 
are low-NOx burners and enhanced over-fire air for NOx emissions, and good work 
practices such as the maximization of combustion efficiency. No co-firing of either coal 
or No, 2 fuel is planned following the conversion of Units 3 and 4, Emissions of concern 
from each boiler are, particulate matter (PM), particulate matter with an aerodynamic 
diameter of less than 10 microns (pm ,0), particulate matter with an aerodynamic diameter 
of less than 2.5 microns ('M2,5), nitrogen oxides (NO,), carbon monoxide (CO), volatile 
organic compounds (YOC), and sulfur dioxide (SO2). 

Retire Coal.mjstihandling equipment  
Dominion will retire all coal and ash handling equipment in place. 

Shutdown  8,7 MMlitaiihr Kewanee Package Bol  
The 8.7'MlvlBtuihr Kewanee package boiler will be replaced with a 25.0 MMButthr 
auxiliary boiler. 

Add 210 lvIMBtuilir Auxiliary Boiler 
Add 25.0 IvIMBtu/hr natural gas-fired auxiliary boiler as a replacement for the distillate 
oil-fired 8.7 MMBtuihr boiler. 

Add pas Pipeline Heater 
Add a natural gas pipeline heater rated at 4.277 MMBtuthr. 
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III. Regulatory Review 

A.. 	9 vii.c5 Ch nter Q. Article 6 — Minor New Source Review 

Minor NSR permitting applicability is based on the uncontrolled emission rate increase 
(LI11) of criteria pollutants for the project as defined in the Regulations. The UE1 for 
criteria pollutants is evaluated as the sum of the new uncontrolled emissions (NUE) 
increases less the current uncontrolled emissions (CUE), or UE1 ---  NUE — CUE. The UE1 
is then compared to the criteria pollutant exemptions levels in 9 VAC 5»80,4105. If the 
UE1 exceeds the exemption level for any one criteria pollutant, the source is subject to the 
permitting requirements of 9 VAC 5 Chapter 80, Article 6. 

NUE for the proposed boiler modification is calculated based on the combined total 
uncontrolled emissions from each piece of equipment to be physically or operationally 
modified. The UFA is set forth in Table 1 below. The NUE is the maximum emissions, 
at 8760 hours, from the large boilers while firing natural gas. The auxiliary boiler and the 
pipeline heater are both exempt kohl permitting based on their individual size as external 
fuel combustion units using gaseous fuel with a maximum heat input of less than 50 
MMetufhr, per 9 VAC 5-80-1105 13.1.a(4). 

The CUE is the current maximum emissions from the two large boilers while firing opal. 
The emission faCtott for coal were provided by Dominion, as obtained from A.P.42, 
Section 1-4. 

able 1: UE1 for Brew .Moth cation Project 

4iitiiitalit,:•.: ' 
•%-;4:i 	':.,,' : 	'p 	''' 	' 
• •••-•7•'.....' 	•• 	: 	-, 	. 	• 

- '• 
r)(ton$/yr) 

-.••!..:."" 	.: 	- 	.. 
, 	;, !,C1111'• ..' 
•(tio6s/yr) 
• .,....:,, 	:•• 	• 

CUE 
• - 	9 	. 
. , 	. 	tons' -„ 	.• 

_ 	LiVel,- 	,..t. 
 ..-:; fottl,.. 	• 	.';:.;,,,..,., 

'• .., • . 	..0''•:• 	:•:,.--Apploatilel 
. 

...., 	. 	;9 	. 	....• 	' 	.; 

PM 84.40 45630.36 45545,96 15 NC) 
. 	, ,...11,.,5;‘,..7.-1' ,,,—.-.1,,,n.,  ...• 	I T.- — ,.. 	....„„MA....,,1,, 

PM-10 NO 84.40 11093.09 -11008.69 10 
,- -,,,,,,-.,..,,,,,,,,,...- 

PM-2.5(2)  84.40 11093.09 -11008.69 6 NO 

502 9.47 17039.91 -17030.44 10 NO 

CO 684.33 228.72 455.61 100 YES 

NO,, 1784,59 9835.11 -8050.53 10 

--

_ , 
NO 

,:,, 	I 	.4 ,In 	• • 

VOC 45.62 27.45 	......._18.18 1(1  YES 

— Exemption levels for criteria pollutants taken from 9 VAC 5-80-1105 1) for projects, 
Ili-absence of specific emission factors for PM.2.5, PM-2.5 assumed to have the same value as PM-10, 
as a conservative eoiniate, 

Given that the UEl is above the permitting exemption thresholds in 9 VAC 5-80-
1105,D,1, for a project at a stationary source, the project encompassing modification of 
the two boilers is subject to permitting, 
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B. 	9 VAC 5 Ch ter  80, Article 8 — PSD Major New Source Review 

As a fossil fuel-fired steam electric plant of more than 250 million British thermal 
units per hour heat input, Bremo is a named major stationary source in 9 VAC 5-
80-1615 C. 

Table 2 shows the emission increase (El) lbr the proposed project. As indicated in  
said table, the proposed modification does not result in a significant emission 
increase, Le,, the increases do not exceed the given thresholds in 9 VAC 5-80-
1700. Therefore, the proposed project is not subject to PSD permitting. 

The facility has requested a combined limit for both 'boilers (003 and 004) As 
such, the PIE and '14AE for boiler's 003 and 004 reflect combined emissions .for 
both units. A conditiOn in the proposed permit (Condition 11) is included to 
indicate that front now on these boilers (003 and 004) will be treated as one 
emission unit; modification of one boiler will equate to modification of both 
boilers. 
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Table 2: EMISSFOIE Increases for PSD At ambit 

Potential to Emit IPTE)1  (VII 
Baseline Actual 

Emissions 
(AE) for 003 ( 
and 004, tpy 
12009-2010) 3  

1 

SEI = PTE-BAE 

OPY) { 

' 
PSD Significant 	Significant 	1 

Emissions 	Change? (Yes I 
Threshold (toy) i 	or No) 	1 

1  

003 and 
004 

Aux Boiler 
005 

Pipeline 
Heater 

006 
Total 

PM (total} 24.2 1.095 0.19 • 25.47 406.91 -381.44 25 NO 
PM-10 24,2 1.095 0.19 25.47 406.99 -381,52 • 15 NO 
-PM-2.5 24.2 1.095 0.19 25,47 29.66 -4.19 10 	1 NO 
SO 2.7 0,091 1.55E-02 2.82 4 	7,355.63 -7,352.81 40 	I NO 1 
NOx 522.9 3,631 0.62 527.2 1,955.84 -1,428.65 40 NO 
C0171  196.1 4.052 0.69 200.8 103.88 97RO 100 NO 1 
VOC .13.1 0.548 937E-02 13,72 12.42 1.30 40 NO 1 

H2504 0.054 1.86E-03 	- 3.18E-04 0.06 147.1 -147,04 7 •NO 
Fluorides  ... -- ... - 31.0 -30.95 3 NO 
Pb 0.002 5.30E-05 9.07E-06 1.64E-03 0.04 0.03• 0.6 NO 
Grnhse (O2) 379,862 12,723.90 2176,80 394,762.61 1,524,973.2 -1,130,21039 NA 	f NA 
Grnhse (C H•4) 7.2 2.41E-01 4.12E-02 7.47 8.3 -1178 NA 	• NA 
Grnhse (N20) 2.0 6.57E-02 1.12E-02 2.04 6.2 -4.16 NA NA • 
GliGs (Mass) 379,871 12,724.2 2,176.9 394,772.12 1,524,987.7 -1,130,215,53 NA NO o 
Grnhse (CO2..) 580,621 12,749.33 2,181.15 395,551.46 1,527,068.5 -1,131,516.99 75,000 NA 

- See detai Led calculations in Attachment A. 
2  - The facility has taken combined limits of 196.1 tpy for the two hairs to avoid ?SD applicability. With the combined limits, the emission increase 

(ED would be 97.0 tpy as shown in Equation I, which follows on the next page. 
3  - Baseline Actual Emissions (RAE) for 003 and 004 are defined as occurring within the five-year,  period immediately.  preceding Irirb en the owner begins 

actual construction of the project. Construct ion of the project is scheduled for December 201'3, therefore the BAE are calculated using emissions data 
from the 12-month calendar years 2009 and 201.0. 



Bremo Power Station 
Registration Number 40199 

Page 7 

The calculations for CO are based on the following Equation 1.: 

CO 	Se — CO Limit.0034004 (tpy) + COAtmtalu + CO0a*CulLtQr BAE (Equation 1) 

Where: 

CO Liniit003.&0a4 .- CO Limit Combined Boiler 003 plus Boiler 004 Annual 
Emissions Limit after Conversion (tpy) 

BAE r  Baseline Actual Emissions from Existing Boilers 003 and 004 (tpy), using 
2009 -- 10 as the baseline year,. Baseline Actual Emissions (BAE) for 003 and 
004 are defined as occurring .within the five-year period immediately preceding 
when the owner begins actual construction of the project (see.9 VAC 5-80-1615)-
Construction of the project is scheduled for December 2013,,. therefore the BAE 
are calculated using emissions data from the 12-month. calendar yvars 2009 and 
2010. 

97.0 tpy CO (allowable CO emission increase to stay under PSD 
significance emissions increase) 

cOAdxwer.— New Auxiliary Boiler Max Potential CO Emissions (tpy) 

COG„14,„te,— New Gas Heater Max Potential CO Emissions (tpy) 

In order to stay under the PSD threshold for CO emissions of 100 tpy, the total 
CO allotment for bailer Units 003 and 004 is 196.14 tpy. Solvitg cqqation (1) to 
determine the CO limit needed to maintain a CO emission rate of not greater than 
a 97.0 tpy increase results in: 

CO Limit003&004= 196.1 tpy 

C. 	9 VAC 5 Chapter.50Jar1.11 Article 5 -1NISP  

$.210.pqr.t.pq,: .Segodards ofrerfarnrance or Utilit Stea 	crating 
Units 

Units 003 and 004 are not subject. 40 CFR. 60 Subpart Da too:Oates fossil-fuel 
fired boilers in excess of 250 MMBtu/htfor Which construction, modification, or 
reconstruction occurred aficr September 18, 1978.. Since Units 3 and 4 were 
constructed in the 1950'si  neither boiler was "constructed" after September 18, 
1978. The conversion to natural gas does not increase emissions of any pollutant 
to which Subpart Da applies, meaning it is not a "modification" as described in 40 
CFR 60 .14 (a), (b), and (h). Because the fixed capital cost does not exceed 50 
percent of the fixed capital COSt that would be required to construct a comparable 
new facility, it is also not. a 4reconstructioe as described in 40 CFR 60.15(b)(1). 
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As a result, the fuel conversion does not represent construction, reconstruction or 
a modification to the boilers in accordance with 40 CFR 60 Subpart Da and, 
therefore, the boilers will not be subject to the Subpart Da. 

40 CFR 60, Subpartik,Siandards of Performancefor Small Industrial and 
Commercial Steam Generating Units 

Unit 005 is subject to notification requirements, The auxiliary boiler is of a 
size that is subject to Subpart Dc standards. Although none of the emission 
standards identified in Subpart Dc apply to boilers solely fueled by natural gas, 
the boiler is still subject to the requirement to notify EPA and the DEED of the 
dates when construction is commenced on the auxiliary boiler, and when initial. 
startup occurs, per 40 CFR 60,48(c) records. 

40 CFR AC) 	y, Standards  of Performance for Cool,Preparation Tante,,5' 

No units in project are subject. Since the use of coal is being completely 
elithihated, NSPS Subpart Y for coal preparation plants does not apply to this 
project. 

D. .9 VAC.5 Chapter 60, Part,11, Article 1 - NESHAPS 

There are no NESHAPS requirements at this facility. 

E. 9 VAC .chapter 60, .?art II, .Article .11 - IvIACT  

40 CFR 63 Subpar( ,II,HJJ (National Emission.Rapdardsfor liaz.ardous.,dir 
palutants for Area Sources: Industrial, Commercial, and InstitutionatBoiler,s• 

Units 003, 004, and 005 are not subject. Boilers 003, 004 and 005 will only 
burn natural gas, which is not affected by this rale. 

40 CFA 61 Sub port VLIUfaljigtional Emissions Standards for Ilapqr.404$11fr. 
Pollutants OYESHAP) for Coal- and Oil- Fired Electric Utility Stream Generating 
Units 	 mm  

Units 003 and 004 are not subject. On February 16, 2012, the EPA promulgated 
Subpart MUM of 40CFR 63. These standards apply to coal and oil-tired 
steam . electric generating units over 25 MW at both major and minor HAP 	. 
sources. However, natural gas-fired steam electric units are not subject to Sub.part 
MARL A unit is a gas-fired unit as long as it does not burn coal Or oil for more 
than 10,0 percent of the average annual heat input during any consecutive 
calendar year or for more than 15 percent of the annual heat input during one 
calendar year. EPA concluded that regulation oft-1AP from gas-fired electric 
utility steam generating units is not appropriate or necessary. 
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F. 	9 VAC 5,.Chapter1rti 1Vg 	FAistil Emission Standards 

Rule 4-8 — Emission Standards fir Fuel Bunting Equipment 

The emission limits in the permit are equal to or more stringent than the existing 
emissions standards. 

IV. Best Available Control Technology Review (BACT) (9 VAC 5-50-260) 

Pursuant to 9 VAC 5-50-260, a project shall include BACT for each regulated pollutant 
where there is an increase in the uncontrolled emission rate equal to or greater than the 
levels in 9 VAC 5-80-11.05 	This requirement applies 1O each affected emissions unit 
in the 	C project. BAT applies to CO and VOC for the boilers 003 and 004 since the 
criteria pollutant emissions for CO and VOC are greater than the levels in 9 VAC 5-80- 
1105 D, as shown in Table 1. 

Table 3: BACT Iron the Natural Gas -Fired Boilers 003 and 004 
Pollutant 

... 	... 
Proposed Control Technology__ 

Low NOx burners using enhanced overfire air (combustion 
control techniqne) . 	. 	.. 	.. 	. 	.  
Emission concentration riot to exceed 0.06 ihilv1MBtu 

CO 

' Combined limits of I 96,11p y „ 	. 	. 	.... 	. 	. 
Good combustion practices  
Good combustion practices VOC 
Emission coneentrationnef to exceed 0.004  ibilVIMBru  

The facility investigated potential installation of an oxidation catalyst (OCR) as BACT for 
the boilers 003 and 004. As indicated in the letter dated October 23, 2012, the facility 
determined that the installation of the OC will result in the formation of visible 
emissions, manifested via a brown plume. 

The formation of a brown plume is a function of NO2 concentrations in the flue gas. NO2 
typically consists of nitrogen oxide (NO) and NO.2. for natural gas combustion during 
normal operations, the NO2 concentrations are typically below levels where brown plume 
(i.e. visible emissions) is expected to be visible. While the CO catalyst does not create 
additional NOx, it will 	 fi .convert. a significant portion of the NO to NO2 as flue gas passes 
through the catalyst. This increase in NO2  concentrations will be significant enough to 
allow the .fon nation of brown plume, resulting in visible emissions as outlined in the 
attached Sergent &. 'Ludy report (Attachmerit.B — Brent° Bluff Natural Gas Conversion 
- Brown Plume Study, Revision 1 (October 19, 2012)). 

Inorder to mitigate visible emission resulting from the forMation of brown plume, the 
facility indicated that it is necessary to limit.NOx from the boiler. 
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Dominion submitted a cost analysis for control of CO which includes installation of 
selective catalytic reduction (SCR) to mitigate brown plume formation. This analysis 
indicated that installation of the oxidation catalyst is economically infeasible. The 
facility proposed the items in Table 3, above, as BACK' for CO and VOC from boilers 
003 and 004. Even in the absence of an CSC ler boilers 003 and 004, the proposed short-
term emission limits for CO arc lower than. BACT determinations for similar units (gas-
fired electric utility steam generating units (EUSGUs)) with heat inputs greater than 500 
MMBtu/hr listed in the RACT/BACT/LAER Clearinghouse (R.BLC) database 
(Attachment C — Summary of RACT/BACT/LAER Clearinghouse data). There ate two 
facilities listed in the RBLC that have a lower emissions rate and no add-on control; 
however, both of these units are auxiliary boilers and not EUSGLIs. Additionally, a 
notation in the RBIX record for one of the auxiliary boilers states that the emissions rate 
is' a ease-by-ease MACT determination and is more stringent than the BACT 
determination for the Unit. 

Similarly, the VOC control method used by large natural gas-fired boilers listed in the 
RBLC, with one exception, is good combustion practices, One unit employs catalytic 
oxidation .fot VOC control. As dettionstratcd above, catalytic oxidation has been found 
to be infeasible for the Bremo facility. Nonetheless, the proposed VOC emission rates for 
Bremo (3,68 and 6.74 lbs/hr for 81 MW and 172 MW units, respectively) are 
proportionally lower than the rate for the unit employing catalytic oxidation (5..5 lbs/hr 
for 82 MW). 

Accordingly, DEQ agrees that BACT for CO and VOC would be as described. in Table 3 
above. 

As discussed in Section B abOve, the .fa.eility has uilcen a cornbined limit for boiler units 
003 and 004. The combined CO emission limit for both boilers is 196.1 tpy, as indicated 
in Condition 10 of the proposed permit. As a result of this combination on annual 
emission limits, a modification to one of these bailer units (003 and 004) equates to a 
modification of both boilers, If PSD is triggered in any future modifications, both boilers 
will be subject to BACT. 

V. 	Summary of Permitted Allowable Emissions (increases/.Decreases) 

Table 4, below, provides a summary of the facility's potential emissions. Detailed 
calculations are contained in Attachment A. 
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Table 4: Summar r ofPotential Emissions Increases/Decreases 	or Bremo Modi teat ion 
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,... 	,: 

v. 	'.' 	L. 	'1. 	A 

;',1:Afil'iili I', 

1 : 	!T.1„, 7.L.,6, 	' 	.t. 	i  

' 	'..6! 	: 	, 	' 

• ,  
. 	+ 	. • 	J 	̂ 

:1 	' .'1 ;!.t14.  

' ' 	 0004 	1. 

' EitP610i 31g.  '' 

MAW & 
lieatet- 

°DS& 006 

PM 1,650.3 24.2 1.3 25.5 -1,624..8 25 
1. -,-i 

PM-1O 1647.6 24.2 1,3 25.5 -1,622,1 15 
, 	. 

PM-2.5 1636.7 24.2 1.3 25.5 
L. 

-1,611,2 10  

SO2  30,292,0 2.7 0,11 2,8 -30,289.2 40 
- 

CO 229.5 196.1 4.7 200.9 -28.6 100 

NOx 5,278.2 522.9 4.3 527.2 ,4,751,0 .6.6., 	40 

IOC; 27.5 13.1 0.64 13.7 -13,8 40 

- Current PTA based op Milltiplying hourly emission limits in Title V permit, dfited 01101/08, by 8760 Int/yr. 

Following, in Table 5, is the maximum fuel consumption for each of the Bremo utility boilers. 
The boilers' individual magimurn annW.1 operational hours is listed along with their 
corresponding fuel usage, when opeyating singly. The annual fuel throughput contained in the 
permit is equivalent to die combined CO limit of 196.1 tpy for the two boilers to avoid PSD 
applicability. With. these combined limits, the emission increase (E1) would be 97.,0 tpy. See 
calculations. However, due to differences in the NOx emission factors for boilers 003 and 004, 
the annual NOx emission limitations in the permit for boilers' 003 and 004 are based on the 
worst-case scenario (Boiler 003 operating at 7105.1 hours per year). Boiler 004 is unable to 
reach the NOx limit without first exceeding the other annual emission limitations contained -in. 
the permit. 

Table 5 Natural Gas Fuel Consul? lion Units 003 and 004 

Unit nit  
Capacity 

Max Operation 
I Unit in 

Operation 
.,,. lir,t NIVIfe/Y1) 

Max. Fuel 
Consumption 

I. Unit in Opetation 

Combined 
Operation 
(M M&/yr) 

904 1684 3881,6 6330 	
,_,_, 

6330 'W * 	'''''.',, OR 	
- 

OR 
003 	920 7105J 6334 
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Dispersion Modeling 

ctilqdszTqllutPnts 

As shown in Table 5 above, the controlled emission increases of criteria pollutants are 
below the modeling thresholds contained in the DM New Source Review Permits. 
Program Masud (September 7, 2000 as revised November 16, 2001 and April 1, 2002) 
for all pollutants. 

Toxic.1,t2flutorit$ 
The proposed boilers burn natural gas only; therefore, in accordance with 9 VAC 5-60-
300 C.7, h.azardous air pollutants. (I-lAP) are not evaluated for minor NSR permitting. 

VD. tloilerplate Deviations 

Boilerplates included in drafting this permit are the SkeletonNSR_BP_911510 VR.0, 
Generic_BP. p91510 VRO, "Testing", "NO-DO (September 2008)", and "CEMS". 
There were no significant deviations frorn the boilerplates; hoWever, a condition defining 
periods of start-up and shutdown was added to the permit to clarify emissions during 
those periods, 

VIII. Compliance Demonstration 

Compliance with the permit will be demonstrated by: 

CEMS on CO and NO„ emissions 
Initial opacity test on both boilers 
Initial testing for NO,, VOC and CO, PM10 and P.M2,5emissions, as indicated in 
the permit. 
continuance of testing for opacity and criteria pollutants as deemed necessary by 

Records of bypass, rnalfiinctions, shutdown or failure of the facility and its 
associated air pollution control equipment. 

I. Title V Review 9 VAC 5 Chapter 80, Article 1 

As a fossil fuel-fired steam electric plant of more than 250 million British thermal units 
per hour heat input, Bremo meets the definition of major stationary source in 9 VAC 5-
80-60. Therefore, the facility is subject to permitting under the Title V operating permit 
program. It has' a Title V permit, which was allowed to expire in December 2012„ 
pending the conversion of the coal-fired boilers to natural gas. 

Table 6 lists the allowable emissions from the :facility for Title V applicability following 
the modification of the boiler units 003 and 004, along with the installation of the 
auxiliary boiler and the pipeline heater. Dominion has stated that it intends to shut down 
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the coal handling equipment before the modified boilers are placed into operation. 
Therefore the emissions from the coal handling equipment are not listed. 

table 6: Fad110.1-Wide Emissions for Title V Permitting Applicability (ipy) After Permit Issuance 

Pollutant 	 , : PM-10 ,PM-2.5 WI  CO'0p 
, 

14c 	t.:: 
- 

VL C . 

F,E,i2cistin& Turbine „ 4.2 MIVIBtuihr (Ref., 00#  
920 MNIBtufhr Boiler Ref. 003) 

8.8 	, 

24.2 

_ - ...........,...„ 
24.2 

60,0 

2.7 

' 

196.1 522.9 

... 

13,1 

675 
____,....1§§±/1111+41huflikThESEttiLI104 . 

25.0 MMW.,___ tef. 005 	. 1.1 1.1 0,1 4.1 3.6 
Pipeline Heater (Ref. 006) 0.2 02 0,0 0.7 0.6 0.1 

Total 34..3 $.5 637 4 200.9 527.2 13.7 
Annual emissions for the turbine area extrapo atexl, to 8760 hours, from tltt hourly emission lro ts listed in 
fanilhy's Title V permit, (Wed August 18, 2008. 

Site Suitability 

Not Applicable 

XL 	Public Participation 

No public participation is required as a result of this permitting action. 

XII. Permit Fee 

There is no applicable fee for the perthitting action. The initial Article 6 appliation for 
this facility was received by the DEQ in June 2012, prior to the initiation of permit 
application fees. 

Other Considerations 

A. CEDS 

Table 7 lists the following related CEDS.entries for this facility. The listed 
permitting actions were referenced during the preparation of this draft permit. 

Previor s Relevant Permit Apnlieations or this Foci, 
CED S Number Date of Action Action 

2 02/26/02 
mNgR — Coal and Ash 

Handling System 	-, 
Title V renewal 11 01/01/08 

15 —,.., 	08/20/08 Title V Minor mod. 
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B. Equipment Shutdown 

Dominion has indicated in its permit application. that it will retire all of its coal 
handling equipment in place. This equipment is permitted in a February 26, 2002 
permit. As such Dominion will have to enter into a formal shutdown agreement With 
DEQ. 

XIV. Recommendations 

Recommend permit issuance. 

Attachments 

Attachment A Emissions Calculations 
Attachment B — Correspondence Regarding Brown Plume Emissions 
Attachment C RBLC Data Table for Carbon Monoxide BACT 
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Emission Calculations 
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Attachment 

Per-main Ap0.-cablitty 

5p u rte Mrtninico.• remo ffaclilty Net friLltiltikattlonProjectt MS 319 

Pegristration Ruinrbert 

Criteria Poliaarrt Permhtn$ ApFarobilhitii • Natural Gas 

'Uncontrolled SreFison- increaso [LIV)= New UntOnt railed 011.1) • CurrerttlnoDontralled {p./) 

Natural Get [Boller Link 3) 
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Fuel 
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capabWitv.of CO2. 
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Atladlibent A-1 
1!rrr.Mno ApplicitAfty 

egattirld Gas tamprills, 134,1 
Nem Heat 1W,(retiriO: '25i3AM8tuftcr t 

. zi9poimmwviyi.  
Fuel Hem Content t111-r41: 1032.7t0E0fteirtaken from latElleNi oplgtatior..11/2W1.21 
Poilenttal 	ire/ Usage Rale: 

. 
24.2I[/.4t3tir 
0,024 WAWA!' Ma maistirs MO Welk 

P..-Lsi- ...-- 	- ,-21.2 FrIfylftV6 

Max operational hrsivenr t.;i.:-7 ..-V,W$2,60_ 

pautarq 
Erri'esitm 
Far 

ErKISIbr.,  Fa-,'toT 2:71,rthatii/hr. 

, 
Flit! 

CorAwmvion 
Er*IsIVLS 

fad' Btu} j  Ob1MPME3) tuimftliho 	' OtisAt} 11taimivil 

' 0.02.4 0.00 coo 	1 
0.021 atm 000 

PM (tenet) ' 0.01 1o..1 0i024 2501.43 1.1 	J 
niii,-10 ' 0.01. 10.3 0.024 2.54E-4l. 1.3 
PM-2.5'  am 10.3 0.020 250E-03 1.1 
502' - 0.4o:43  0.9 0.024 2.411E-02 9.#31 41 
ktcx-  ' 0.133316 34.2 0.1324 11.25EiC1 -3.6 
.cri ' 0.437 38.2 0.02.0 925E-01 4.1 
V 	* 0.005 5.2 0.024 irisc--al 5413E41 
el3504 5  0.00102.7 1;13E.432. 0.424 0.25E-04 144E43 

Imii-l-cres ' negligible - ci.inA - - 
pt,' : 414E-07 fkiniir 0.024 1.21E-05 5.30E4r5 
&.*sillliilesil. - - 0.024 2,945,07 12.7 24.21 
&Wise 0:02)' , 116.2 1.19999..7 0.92.4 2505,00 127239 
Gmlise c--,..4f : -110322 2.3 0.024 .5.50E-ca 2.41E41 
CLiiihse { l'120)' 0.0306 04 0024 1.50E42 &WE-02 
Gmhse jCO2er 13.6.44 120242 	. 0.024 93.1.0!) 12,750.2 

a -Venda; RIVMEte, 9 ppm NON, l IPA 02 
b - Assumed to be 2%.0 502 footnote.b In tablt 1.1.4 of 0-42} 
e 	ratter in AP-42, cisme 1.4 CUM 
d fable 1.4-2 ot AP-42 
e -sum otrOZ etk 	014 amiumad to have 21 er4 420 assurnid To have 310 tints the trapping 

capsKfty of COI 
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Permitting ApOcaalPey 

Nitturei Gas 	line Helm 
Max. Heat Imatratir40:,  • - --: :31.1•27 MMEIttght 

37466.51 1.,1 htStirtyr 
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Potential Fuel Usage Riste'. 4.1.4 1.01teihr 
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Poilittant 
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Eraislion Factor 
Factor 

eaMMEIV4hr 

I 
: Caisurtijelm 

Fuel  Evissions 

1 1111eAMO.t1.4 	rtilVINIFt31 : (ha Wird) cgtsibli 't 40170.4T/ 1 
0.004 0,0P40.00. j acc 

ova 
1"3  1.616-41 	• pKocary'  aw.  	497.6 0.00E CUE-02  

Ph.1.1.11t  / 	0.01 	i 	87.6 0.004 428E42 A ts-/-4-41. 	: 

pax.251   • 	oz 1 	I 	in.s 0.004 442SE42 1.51541 

502'  moa2 	[ 	7.3 0.004 IS5E43 - LSSC..02 

KOK b  0.0Z316 	294.5 i 	0.004 L.4  232E41 6, 	E41 

CO b  0037 	E 	324 .3. 
1 

' 	0..00.1 1,50E-D  1  I 6,91E41 

VEX' 040 	1 	434 0.004 1.114642 9.37E,42 

H2504 t' 0.0243017 	r 	0.1 0.00:1 7.27E45 3.18E414 

Fluorides' neEkgibl6 	I 	-- 0..004 - - 

Pb 'I  d.64E-07 	E 	0.0 
4 

0.004 2.07-E-06.  9.1t1646 

GI.I.Gs Wass/ 1 
- 	i 	

- ELMS 491.0 	k 417E49 

Grnhse faiar 116.2 	ii 	W17911.0 : 	011104 0 4961 	I  2,176.11 

Grnhse Vicr 04422 	1 	IR.3 0.046 91411-03 	, 4.12542 

6rnhse fftlOr 0.0006 	' 	5.3 0.607 2.676413 i li1.2E42 

Grnhse felNer 116.44 	1 	1020014.4 Cl.e04 491:01 	1 1,114.-.3 

Notes: 
a • Ern's-VIDA Fades taken fi•om faollty a pplitetion, based trn •ondor estimate ii.mcortholleM. 

- Assurried.to•be 2% of Si:12 (tootriote-11 in table LIA 4DIAP-Sif 
team in AP42, Ckaotar 1.4 W931_ 

d- table 2A-2 of AP--42 
e sim of CO2, CM, and WO. .054.assigned toliare.21ientt f 120 aspirrsf to have 310.-drilestile IraPPiria. 

ceoabiRry of an. 



tradweent 
PeriliNtIrg ApptIcability 

Coat #9oll'er UnIt 003 - Current UN:anti-01W 
Max.,lieatInwkr.to.i..-ie: ,., ..f..97r-i*titMERIffbr Nail 3/ 

3. 794#9120 NI KiErtteyriLl-ert'3) 
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H2801 b  0.03.00090 — 7.2;791 27..36 120 

'Fluorides ' 0006 -- 72,791 -8.47 24 

.Pb A  1.50E-03 — 72;791 ! 	1.45 6 

Gra4ue (cd2r 116..2 - 72791 108,974.40 464,168 

Grtilsiegh63*  0..0022 -- 72,791 2.01 9 

Grithie ENIOr 9.0D05 — 7Z791 ' 	0:55 2 
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a -.Eral3slon -factors takAn frwn facray aopaLatIon,. bayed on MI.-42,5ntlon 	P7..1-2.5asstsned es PM.1.111 as.corts-frvallve est. 
b.- Ay-Awned to be 2%ol 802 #lootn0= Dnatte 1-1,3oF AP-42.3. 
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PereAfestieleolicattffteif 

Cala Rieder Urtra COQ -Currere Vrtoorriadrielf 
.Maix-.1fral, 	putrairma, 7.7„ . f..ir Sollintiolir (1..Wt. .4 

1 Nei. Reat Cont 	(H eM 	ifi* 
1413832401Mthadyr iLimil 4) 
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I 
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Fmtor Emiss-sm Factor 
LW 4 . len NTMIR-ditir 
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Colesirm Slap Emission 
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11111111111111111111.111111111111111111 
IIIIIIIINIIIIII 136,171 0.60 AO() 

136,17! 0.00 OM 
PM 	citit 	1  - 136,171 6;779.01 • MOM 
Phi-10' 017 - . 	136.171  1.6413-03  MEM 

1.64843 :111MEM 9h4-Z.5' - . man 
302' IAD •- 135;171 2531.51 . 11,1:41:8 
Cab  ilia - 136,171 3198  INIEEM 

6,400 1,1034 b  DM 136,171 1,46/..14 . 
VOC 0.0024 136,171 "a  ME= 

MEM 
1111.311111 
.1111.1 

254;716  

i42504 k  0:033 011 . 	136;171 5097 
fluoride:3 0,006 - 136.171 10-19  

2.72 V.'41' 1.60E-03 - 135.171 
4prsine 	021d 111111111111.17ICEEM 
Grnhsets:haf.   0IK122 - 4-6,171 3'74  ME= 

fl  timsine Weld  0.0005 - . 	135,171 1:02  
-4.;41.4hre fCO2e MEEZMIIIIIIEIMIME2antrEEIM 866542  

mattes. 
a - Erivis-s0 011- faCIVM takvi from /acuity  acSitlit-rgtri, noted on AP.4.2„Sectios 	P14.24 assumed es PM-10 as conserwathe est. 

- Assumed to be. 2% 01 -502.1frrothaelt In talk 1.1-3 of Alma] 
- /Ala LI- 18 -Di AP-474 adjusted to esi ummintoiled rate assurnkng %-31‘tonmul 

d - Globpi warming potryt-43,  T61" Pisani' taken frorrAPA PS9 OKI r V POTTraang auldairefor Gitenrsnizse Goal Mozo.11]. 
Geises. 9/10.11). Also Bsted fealty op:Manion. 
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ktUthritentit4 
POrtratin 

Perralttirr$ AoOlia 	-.Lark  EiteifffiS 
F , 
1 	Pr:Aunt 
€ 

1 

. 
• • 

Emission Factor . 

• 
' 	 ! 

Boiller 4.M41 3 [910 NIMELtotht] 

.• 

; 	BOLT EMU 411.6841,41141344Mi 

i 
BMWs 

Erftitoin 
{51+541 

Sum I Fool 
Corrisu-ropOon 

Emis.siorts 
i 

- 	Rai 

Consi.-rui. 
Emissions 

, 	alirVIMeto] IkNifylat  Nirk:kFM : 	03010 1 (1=540 PAMCF/Nr IrbattNi 	: 49-rtrir) rtOTErlyr1 
! 0191 049 1 aoa is31 0.06 an o.4) 

: (1.931 000 i 0.09 1.631 0.00 OA MO 
ini (totai 0:0474 7.E. 	• 0191 	'. 611 1 2E52 ' 	1.01 12.46 54:6.8 84A 
iffid-10 ! 	0:0074 7.6 	! 0:591 	.. Eel 1 29.52 1.531 12.46 54-56 &4.. 
ift1:2,5 	• 0h04a-4 7-6 .951. Eel J. 29.e2 1.631 12.46 54.58 PA 

5^2 
i 

: 	aims ,0 as attn. 	! 0.76 3:34 1.631 2.40 6.1.2 95 

[Unit 4) oils Js1..9 0:611 1a6,00 i 604.44 — — — 
604.4 

Kt.: MIME-31 

F 

0.16 10.2 	. — — i — ! 	1.s3i 259.4 nean 
co 0.05 610 	' 0191 	: 55.2e I 24115 i 	1,511 101.44 442.56 6843 
WIC 0.D01 4.1  1.631 6,74 1 29.1k 1.631 a 	6.74 29.50 ma 
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Attachment A-3 to Dominion - Brerno Facility Fuel Modification Calculations 
PSD (Art 8) Emission increases/Decreases 

Source: Dominion - Brerno (Facility Fuel /ftdifiration Project), CEDS #19 
Registration Number: 40199 

• 
P5D (Article 8) Applicability 

• 

Future Emissions After Conversion 

Selected 
Baseline, toy 
(2009-2010) 

Unit 3 and 4 
Bolter 

Emission Rate 
(tb/MNIBtu) 

Units 3 & 4 
Combined 

(TPY) 

Aux Boiler 
and Pipeline 
Heater ritoy) 

Total (toy) 
Net Change in 

Emissions-  

(tpyl. 

- 	PSD 
Significant 

Emissions 
Threshold 

P5D 
Sign cant 
Change? 

(Yes or No) 

P Ivi (total) 406.91 0.0074 24.2 1.3 25.5 -381.44 	• 25 NO 
PM-10  406.99 .0,0074 24.2 	: 1,3 25.5 	' -381.52 	! 15 NO 
PM-2.5 29.66 0.0074 24.2 y 1.3 25.5 	. -4.19  10 NO 
502 7355.63 0.0083 2.7 	; 1.1E-01 1 	2.8 -7352.81 	. 40 NO 
CO 103.9 0,1610,15 196,10 	! 4.7 200.8 97.0 100 NO 
NOx 1955$ 0.06 522.9 4,3 527.2 	i -1428.65 40 	.. NO 
VOC 12.4 0.004 13.1 6.4E-01 13.7 	: 1.29 40 	' NO 
1-12$04 147.1 1.70E-05 0.054 2.18E-03 5.6E-02 447.04 . 	7 	• NO 
Fluorides 31.0 Neg. - 	. -30.95 3 NO 
Pb 0.04 4.84E-07 0.002 ' 	6.2E-05 - 	- -0.03 0.6 NO 	' 
GHGs (Mass) 1,524,987.7 116.2 379„789 14,901.1 394,690.5 - 4130297.10 NA NA 
Grnhse (CO2) 1,524,973.2 116.2 379,780 14,901 394,681 	- -1130292.16 NA NA 
Grnhse (C144) 8.3 0.0022 7.2 2.8.E-01 7.5 -4178, NA NA 
Grnhse (N20) 6.2 0.00006  2.0 7,7E-02 2.0 -4.16 , 	NA NA 
Grnhse (CO2e) 1,527,0683 11.6.44 3803565 14,930 395,495 -1131573.24 75,000 NA 

scheduled to change w/ updated application (March 2013). 



Attachment A-4 to Dominion - 3remo Facility Fuel Modification Calculations 

Source: Dominion - 8rerno (Facility Fuel Modification Project), cEDS #19 
Registratton Number:40199 

Modeling Increase 	CITE 

Modeling Increases 

Kewanee 
, 

Aux. Boner- 
turbine Boiler/  Boiter3  coal handling' 	Cp.r.vtplie) Future 

PTE(t py) 
Delta (FFTE - 
CPTE), tpy 

001 00 2 003 004 ES-5 

PM (total} 22.86 8.76 562.87 1050.98 4.8 	1,650.3 25.5 -1,624_8 

PM-10 22.86 8,76 562.87 1050.98 2.1. 	1,647.6 25.5 -1,622.1 

PM-2.5 22.86 562.87 - 1-050.98 -- 	1,636.7  25.5 -1,611.3 

SO2  100.52 10545.64 19645.88 -- 	30,292.0 2.8 -30,239,2 

CO 0.76 - 79.89 148.83 -- 229.5 	, 200.8 -28.6 
NOx 17.51 1837.50 3423.15 - 	5,278,2 527/ -4,751.0 

.VOC ' 	0.09 . 939 17.86 -- 	27.5 13.7 -13.8 

1- Emission limits for Auxu ill ry Boiler ,PM. and 502) from facility's TV permit, dated 1/1/08. Permit fists limits in 

lb/hr. Hourly limits multiplied by 8760-hours, Limits for other crtieria pollutants determined -using AP-42 emission 

factors, Section 1.1-4, for coal corribustion. 

--Ernissiomiirnits for: turbine from facility's IV permit, dated 1/1/08, Permit lists limits in lb/hr. 

Hourly -limits multiplied by 8760 hours. Limits not determined.for other pollutants since turbine will remain 

unchanged. 

3  -TIT issio rt Limits for Boilers-003 and 004 iPM, 502 and N0x) from-facillty's IV permit,. dated 1/1/08,  Permit lists 

limits in €b/hr. Hourly limits-multiplied by 8760 hours, -NOx con centralo n limits converted to lir/hr, 

- per NSR permit dated, 2/22/06, 



At-tchrnerit A.5 

Greenhouse Gas EMISSiVIS 

Souttizt'Qimninion .13,49.•0 (Flan? FON #.406P1iittle.0 Pft 	et05, t),9 
Fratt-Y.ratIon Numtleri.43199 

01 and 0020 Calculuticns 

MStsittit Goi • Potiiitlul to fink 

Heat I n put: 	 w7G8O mmutufhr (Unit 41  
6535 64,F67 MM6ty/Yr(tJnFf 4).: (2684  OA M8tufnr 3574,3 hrilyr) 

ileatLorklent: 
	

31.01' 	Oe5.  (agily 	ap.  

163043 Mteihr  
Fu6I toos'uroption: 	1.431 	(IP  max hfs = 3374.3 lid/yr)  

Operational Hours 
6329,68 
3881.6 

1,4M113/yr 

• .„ 

.14etet ing01,: .... 7T.:::,...,-.W IIMBtRiteiUnit 3],  

13840 MNIBtuArt (Unit 3_  (926 021M5tuitir ' 15' inshr.) 
)19iq Pr40.1.1. 1.1...l2,7 6,:lfU/fe 1per.facility applicatlon,.11/26/12) 	.. 

Fuel Con5umption: 

.' 
-8i241,8,0q . 

. a!pgp 

71  
teurlihf 

s , 
sun.ifelly 	„ 	.. 

-13,34NIF1,3(yr 
Operational HoUrs 15 

.... 	_ 	.. Heat BIM!: ,•,.,:.).•,:.:1,t, 	iz. mmil";713,r$W;ivii).00,ii;it.Ii-pr.4) . 	_ 	_ 	. 	. 	. 	__._......_. 	. 
.. 	:14000 IA Maidyi- 

Beat Content: 1032,7 3111iftliEr fa arty application, 11126/14 
24,21 rtolft,frir 

Fuel ConsuonotIon: 0,024 hilMieZhir 

'Am*. 	• 	 tii 
Operationai'HOuis 8760 

Horst input:. 
44,  Noviimmine (t2comrit 4rorn peerriiiGg1 

. 	37466.52 lyihniutyr  

tieat CblYtEnt! trhi Eilut(e(per(actlity appllcatlon, 81,96).12) 
4.14 1,,ithilha 

No Consumption: 0.004 Mhilft /tir 
lenvw1 

36 MMft'  
Maar pplritimalhrs 8760 hours. 

HWY., 

Pol)utant 
Eteti$Vintti 
Factor 

14)diVidOal Unit'-'-'7(00114  
,I 	,,,, 	1*,' 	.4.7 . 	. 	- 	.- 

'C CqzI. 
ry  

Warming 
POtellti41 

f 4(1.01 

EftuWent 

(C0a..) 
EtkiMizMa 

' 	Frumioct4.. 64 	Ernioion4. 33 krnts$.1ons.,  Am 01r.  
Erra.$5bOra . Pipeline 

lilt 
Man Beaks 
ErhEiSkaitS 

itt'INKISO Ehlyt) 	 411?fl'rJ 
759,560,666467 	1,603,5,50.000 

flb/M 

2.5,447,80D,000 

(lb/Yr) 

4,35309,634 

0044 (lPY) 

CO,' 116,20 395,482.32 89.5A37.82 

Methane' 0..6022 14,480.6.67 	30,360 41314300 82,426 7.49 23 11.24 

1.413 '" 0,0006 3.922.000 	 .8.220 131A00 /2.4E4 2.04 31.0 633.04 

7ottil (Mess) ...  .. 	6..6 	F.,1-1.,:.-ec 	a +-Li 1,,i,,e 	'... 	J Li 

-- 

. 39S,64926AS rT 

TOOf i Wig) - 3 9 6 , 2 7 '3  , 

Pullin4rit 
Ernit.i4an 

Factor 

indiiiicii4141titicn (ioni1 

Emissions - Pipeline 

Gladil 
Watming 
Potential 

F Factor 

4;41k 
Equivalent 

(Cox.) 
Emissions 

Emitsioris -64 Emissions- B3 

-,- 

Emissions-Abc Bie 
Mava 5a(s 
Ell'aiSiOM 

(}b/M111501.14 	, OM (tEv.1 (tpy) (toy) a.PY) (IPiii) 
CO2  ` .116.20 379;780.51 801.78 12.723,90 2,1'78,60'` 4.. ''.9,5,452.82 1. 395,452,52 

1Y1Ohthtte." 	. : 	, 0p,c0:, . . . 	. . 	749 . 	. 1.52E.92 .. 	q..24 . 4-9..,..,,. ,.,,  739 ? 157.2.5 

Nz0 " 0.0006 1.90 4.14E-03 0,07 0..03 2.04 310 633.04 ...4 

tetal.(C.04) 115,44 M0,539.24 	' 
_..,,. 

003-3.8 4,745.33 2,351.25 -. .. 396,279.1 

Notes: 
a - (Mi$$i0FIFelortaken from AP-4 Ehepter 1,4 (7/93). 
b - tinfaiOn f;intrr Aiurnei ust pl o lOw-NO,c blJrner. 
c 	warming potential factor taken from EPA PSO and Title V Permittfrig Gairtntope Gteenhinisi,  66343 0/201.1). 
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Attachment 
Baseline Actual Emissions 

Pollutant 
2012 2011 2010 2009 2008 

tons/yr 
PM 374.09 37105 43255 381,28 251,44 
PM 10 374.21 374.18 432.59 381.39 83.28 
PM 2.5 31.63 31.60 31,42 27.89 41.03 
502 648143 6481.43 7741.4.0 6962,45. . 4p21„3,1, 
NO2 1880.40 1880.40 2308.50 1603.18 2819.12 
CO 40.09 89,05 108.55 99.21 130.34 
VQC 4.76 10.71 12.97 11.88 15.61 
PB 0,04 0,04 0.04 0,04 0.04 
HCL 93.98 211.87 258,72 236.67 311.92 
NH3 0.04 040 0,12 0.11 0.15 
HF 11.75 26.48 32.34 29.5.8 38.99 
H2504 -- _ 154,80 139.40 173.80 
Fluorides - - . 32.30 29,60 39.00 
CO2 _ - 2078930.00 971016.40 3258917,20 
CH4....   -- - 8.60 7,90 1049 
N20 _ - 6.50 5,90 7.80 
GHG Mass - - 2078945,10 971030.20 1258935.40 
GHG CO2e _ .- - 2081125 60 „ 	- ., 97 01,1,' 1.26155.00 

Pollutant 
12/11 '11f 10 [ 	̀l0/'b9  '09(08 BAS A  

tons/yr (tons/yr) 
-  ; 

PM 374.22   403.45 406.91: 	-- 266,36 ' 	406,91 
PM 10 374.20 403,38 465.09.  232,34  406.99 
PM 2.5' 31.62 31.51 29.66 34.46 .29.66 

L5.02 6,481.43 7,11141 7,35$,63 7,830.58 7,355,63 
NO2 1,880.40 2,09445  1,955.84 2,211.15 1,955.84 
CO 64.57 98.80 103,88 114.77 103.88 
VOC 7,73  4.44. ,-. . ____ 	.1,/,47 	. --,,, 

1.174_ -- -- _. 	_12;.42 	_. 	_ 
PB 0,04 0.04 0.04 0.04 0,04 
HO_ 152.93 235.30 247.70 274.30 247.70 
NH3  . 	0.07 0.11 0.12 0.13 ' 	0.12 

1 
HF 3.942 29.41 ,,, 	.,;1096 	,:„.,., :i4_, ..„..: .34.29. 	.. .t.,:i. , 	,,_,,0-.$14 	- 
H2504 _ _ 147,10 ! 	- 156.60 . 	'147.10 
Fluorides -- -- 30.95 34.30 ' 	30.95 
Co2 _ - 1,52,4,9n:20 , ,_,,,.. 1,114;966.86 1,524,973.20 ...4..,0._.,. 
014 - - 8.25 9.15 

A 	t, 

8,25 
N20 - 6.20 6.85 6.20 
GNG Mass ,.:„ - 1,524,987.6$ 1,114,98480 1.524,987.65 
GHG CO2e, _ - 1,527,068.45 1,117,282.45 1,527,068,45 

a - Baseline Actual Emissions (SAE) are within the five-year period immediately preceding when the owner 
begins actual construction of the project. Constructibn of the project is scheduled for December 2013, 
therefore the SAE are calculated using emissions data from the 12-month calendar years 2009 and 2010. 
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Attachnient B 

Correspondence Regarding Brown Plume Emissions 



Medlin Debbie DEQ 

From: 
Sent: 
To: 
Subject: 
Attachmentp: 

William A Scarpinato [Wifliam.a.toarpiriato@dom,o0M] 
Tuead0y,Verriber 27, 2012 8:31 AM 
Medlin, Debbie (DC  ;.0) 
Document that you requested 
The Role of carbon Monoxide in NO2 Plume ParnatiOn.pdtpdf 

Deb; 

Hope you had a great Thanksgiving, we had a house full and are still eating Turkey at my place. Here is the document 
ttlat you requested, sorry it took me so long to get it to you, with the Holiday last week I got behind.. You shoUld. haVe 
our updated application we sent it out on the 2044, let.rn.e know if you have any questions on that 

Regards, 
Bill Scarpinato, Jr. 
EnVirdnenental Consultant - Air 
Dominion resources tervites, Inc Environmental Business Support 
0: (804) 273-3019 
C. (804) 461-1426 (Please mate n634( cell nyynkr) 
5000 D nitnfar Wt. Glen Afien, VA 23060 
Miliamalkarignatizesigradavu 

Plent‘e eonsicier the environment before printing this email 

CONIrMENTIALITY.  NOTICE: This electronic message contains.  information which may be. legally 	• 
confidential and/or privileged and does not in any case represent a firm ENERGY COlsOIODITY bid or offer 
relating thereto which binds the sender without an additional express written confirmation to that effect, The 
irtiforination is intended solely for the individual or entity named above and aecess by anyone else is 
unauthorized. If you Are not the intended recipient, any disclosure, copying, distribution, or use of the contents 
of this information i.s prohibited and may be unlawful. If you have received this electronic transmission in error, 
please reply immediately to the Sender that yell have•teceived the message in error, and delete it:, Thank you. 



C 

Alan S. Feblberg 
Sanjay M. Correa 

Be Commie Research and Development, 
(hoe ikasesich Circle 

NisMona, NY 1.30 

The Role of Carbon Monoxide 
in NO2  Plume Formation 
.Thristugh a series of computational studies, carbon manmade Inch been identified as an 
il7n2PNiit.PrIzTaler,of 	, Y01, i#SOM4t4iialL turbine eirkthal gas  trt 14146,..,..„. 
meAste temperatutes. (4.50 750°C). NO2  formatter is accoommzied by enhariae4C0 
burnout at these temperatures. Perfectly srirre,4 reactor and fgt.'s. flow reactor colculo. 
'inns indicate that concentrations of CO as law as SO ppm,' fir exhaust gas containing 
25 ppmv NO can result hr the conversion of .50 percent of the NO to NO2  in less than 
1 s. 14102  csnIcentrotions as low as 1.5 ppmv can result jp virlbia, yellow,brown phones 
from large diameter exhaust stack. If NO2  plumes are to be prevanred, then desitmers of  
gas turbines and heat recovery steam generators aced to be aware of the relationships 
hetween .lime. temperature; and composition which MESS NO 2  to form in exhaust gas, 
Reaction path analysis indicates that the imilually promoted oxidation of CO acrd NO 
occurs through a selkivpagating, three -step chain reaction ?nee/14114m CO is oxidized 
by 011 (C0+011—0O2#H), while NO is oxidized by 1102t.N0+1102—rNO2+0H. 
In a narrow temperature range, the ft-eaom priaduad by 0mA-sr venetian can react with 
02  M a three body reaction to yield the hYdroperaxy radical needed in the second 
reaction: H -1-02-t'hl—+11014M. where ilef is any third 12041 T.'he observed et reaction 
Is CO ÷0 ,r 	COa+NO 2. which occum stoichlornetrically at temperatures below 
about 5.50* C. As the temperature increases, additional reaction pathways become malt 
able for 11, 1102. and 011 which remove these radicals from the chain and eventually 
complete& &couple the tlidotion of CO from NO. An abbreviated set of elementary 
chemical reactions, including 1,5 specks and 33 reactions, has been developed to model 
CO-errhanced oxidation of NO to NO2, This reaction set was derived from a larger 
reaction set with more 11.10# $0 species and 230 elementary chemical reactions;  and war 
validated by comparison of PSR and PR colculations wing the two sets. 
[M7424795(00)0 1402-21 

Introduction 

The fractional distribution of NO, between NO and NO2  in the 
exhaust Emu e'ourbustion systems is of considerable importance. 
Pic toxicity of NO2  is greater than the toxicity of NO, and some 
localities have regulated the color andior opacity of exhaust gas 
plumes (NO is colorless, while NO2  is and brown in color). NO2  
can be ibund in the exhaust from boilers, reciprocating enOneit  
and combustion Onbitie engines. However, NO2  is generally not 
produced in signifiCant quantities within combustors themselves_ 
The principal in-combustor formation mechanism is the Mixing of 
hot gases containing NO with cooling or dilution air in the latter 
portion of the; conthu.stor, leading to the production of 1102  and 
than NO2  via NO+H02 ;=NO2-1.011 ft]. The ftkittillg 140z  

forintd 	 Ma fiaction (less then 5 percent) o.fthe mull 
NO, present. Furthermore, this pathway is physically removed In 
ken preaaed gas turbine combustion systems because there is no 
Wall (or "liner") Ma cootiiig and there is no dilution jet air. 
hiesaotentects made in the bottoming cycle equipment down-
stream of these gas rutbincs tend to confirm the hypothesis that 
them is initially little or mm NO2  present in the gas turbine exhaust, 
but a large fraction (more than 50 percent) of the NO may be 
oxidised to NO2: as the gas is cooled PrOrn the gas turbine exhaust 
temperature (about 600'C) to the stack exit temperature, resulting 
in visible NO2  pluzac's [2]. At typical stack diameters. NO2  shony 
become visible at a concentration of about 10-15 ppmv, 

One potential pathway identified in the literathre is the reaction 

Ceetributed by use tatermaieeni Oa% Ttntlizot Institute (ton) of THE AlkiERICAN 
SOMY.lar MECHAVItAL 173G6ttfitEit'S Cyr publirsiionin the ASME ,I.OURNO,1,, or  
NONE:Vitik10.  n* CMS 11,gpSE5 ANti FOWER. Paper protnted itt the tioansb, 

1urbpi WAqgqyzipt.C9I.k. prt.S. tied Erthibiliutt, Ind;An4p414, 	land 
1519 	Rtpe,r 9943T-5?... Ransaipt rectivrd 	IGTt March 9,, [999; 

t.!,r, ASNIE Hbadqutrdtres Jarluar9. 3,1000. AMCialr Ted.' 
61;0 E4ttrC l7,  W1$10-, 

of unburned fuel with flame-generated NO downstream of the 
corribUstot. Previous  experimental and theoretical studies (3-6) 
have shown that low concentrations (I to 1000 ppm) of filets can 
be stmag promoters of NO oxidation to NO2 at intermediate tem-
peters= (500 to 700°C). Hydrocarbons vary in their effeethie 
nen in promoting NO oxidation to NO2, with CS  end C4  species 
generally being more effective than C1  and C5  species,and H2 .  
CO has been reported to be relatively ineffective at promoting NO 
oxidation [6]. 

However, observations from gas turbine power plants equipped 
with lean premixed combustion systems suggest that installations 
operating at part load with high CO emissions (-50 pprnv) can 
have,  visible yellow-brown exhaust plumes, even when total NO, 
is relatively low (-25 pinny) and signifieitat quantities of tut-
burned hydrocarbons are not found. Since the.unburned fuel path-
way to NO2  can he ruled out in these cases, the question of the 
importance of CO in convening NO to NO2 is reopened. 

Olarborg ei al. (7] recently completed an experimental and the-
Meanl steady of interactions, between CO, NO, NO2 , and H20 in 
a flow reactor. They concluded that the presence. of NO may en-
hance or inhibit CO oxidation, depending upon the. exact tempera-
ture and composition of the exhaust gas mixture. However, their 
experimental test conditions were somewhat different from the 
conditions expected in turbine exhaust. For example, their CO 
concentrations (450 to 161)0 ppm) were much higher thfirt 
oily found in turbine exhaust, and their 02  concentrations (2.0 to 
4.3 percent) were lower titan usually toned. 

The purpose of the present. computational study was to extent] 
the analysis of Glarborg et al. to more closely match the condi-
tions found in gas turbine exhaust, with the overall objective of 
gaining S better understanding of the role of CO in the oxidation 
of NO to NO2  at intermediate temperatures (400 to 1350CC). Per-
fectly stirred reactor (PSR) and plug 11Criik reactOr (PPR) caldula- 
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t.16118 J as Well as a reaction path analysis, were completed with 
both Miller and Bowman's f83 detailed chemical reaction set 
(more than 50 species and 230 elementary reactions) and a re-
dtreed reaction set (15 species and 33 elementary reactions) de-
rived from their work, Predictions . from troth reaction sets were 
also competed to calculations 'Using the reaction set proposed by 
Glarborg et al, (7,9) (54 elementary reactions) and the reaction tics 
developed by Boviinan et al. [10)  for the Oaa Resenreh Institute 
(277 elementary reactions), Cornparisons of the predictions of the 

'thitr"dilfereat 	Ctibb-SWV:rve-d-to vftliiiiittlieducd reaction 
- 'set:presented here: PPR calculations-were performed because' the ' 

cooling of titrbitie ekhauSt gas in a heat recovery steam generator  
(IIRSG) is, to a Brat approximation, a plug flow process, The PSI, 
tairIcUlatiena served as a convenient, second test case for compar-
ing the e'orriplete reaction set with the reduced reaction set 

There leave been reports (e.g.-, (11)) of brown NO2  plumes 
boning far dot.vostrcato (04.-5,0 1* of power plant cabalist 
stacks, These NO2  plumes mud; from reactions beiween NO in 
the exhaustand anabiemozotte (Os). The mechanism 	d in  
this paper explains the visible NO2  plumes s.ornctimes observed at 
the irrUne0i* exit (0- I rri) of an othatert stack. 

PO And PFg Otleulationa 

The initial gas composition used for all PSR and prg, calcula-
tions VMS determined by assuming complete eombustion of meth-
ane in air.  (21 percent 02, 79 perecnt N2) at rt particular equiva.-
knee ratio (0). CO and NO were then added to the mixture at the 
dedired concentrations_ Unless otherwise indicated, the only ape,  
cies present in the initial mixture were 02, N2, CO2 , and H20, as 
well as any added CO anti NO. 

PSR and PPR calculations Were completed on a VAX 7610 
compUter using the Chehddn U package of subroutines and asso-
ciated programs 2,9,131 The, Chernkin software allowed adjust-
ment of absolute and relative tolertutees to insure computed tome 
fractions contained roughly four significant digits, oven for spe-
cies with concentrations as low as 10-6  ppm. For calculations at 
P-' ,"` atm, four different reaction sets were used: (I) the well-
known reaction set of Miller and Bowman [8J (2) a reduced, 
33-step reaction act derived from Miller and Bowman's work (see 
Table 1); (3) the reaction set developed by Otarborg at al. [7]; and 
(4) the most recant version of the Gas Research Institute reaction 
sot, Olt!-Much 2.11 (Btawman et al.). For calculations at elevated 
prcasures, the modifications recommended by lvtichand at al, [14) 
were added to the Miller and Beverbeit reaction set. The reaction 
path analysis aided to rho 2/click/ton of the kicy rrAztioln:$ in  be  
retained  in the reduced reaction set in Table I. This reduced act 
consists of reactions 61-61,130.139, 143, 145.1.50, 166, 188-191, 
204-207. and 232-23.4 in Appendix A of Miller and BoWnian 

Results 

The results from typical constant temperature and pressure PSR 
calculations arc shown in Figs. I and 2. The inlet compoSitinn foe" 
the PSR calculations shown in Pigs. 1 and 2 is burned gas result-
jag from complete combustion of methane iz# air at 476-#0.5 (5 
percent CO2, 10 percent H2O, It) percent 02 , 75 percent N2) With 
50 ppmv of CO and either 25 maw (solid liters and syrribolS) or 0 
pinny (dashed lines) of 140 added, PSIt pressure was set to P 

fan] and the residence tin* was 0,5 a, For these conditions the 
fractional conversion of NO to NO2  peaks at about 650°C, with 
about 30.  pc.rcort taf the NO converting into NO raid total NO., 
remaining constatit, CO decreases monotonically as temporanne 
A/remises, 

The solid and dashed lines in rigs. 1 and 2 indicate results 
using the Miller and Bowman (MB) reaetieri set. Symbols repro-
sent calculations with either the reduced reaction set in Table I 
(kW), the 1995 Glarborg et al, (0 et al) reaction set (0), or the 
GRI-Mech 2,11 reaction set (A).. Figures 1 and 2 show that cal-
culations with the reduced reaction set in Table I are indistin, 
guialtable [tuna calculations with the. complete MB reaction set. In  

addition, the four different reaction sets ere in elceel)ent qualitative  
agreement for all species and very good quantitative agreement 
for moat species. Oifferences between reaction sets are largest for 
1102 , with a maximum difference of about a factor of 3 at high 
tertiperatutes. Notice, however, that the differences between reac-
tion acts arc much smaller for the important species of interest: 
CO, NO. and NO2.. 

With the inlet NO concentration set to 0 ppmv (the dashed lines  
in Figs.. 3 and 2), CO oxidation is greatly suppressed at low tem. 
peratures, 	 unaffeetedlir fempenitures strove 8$0°C, 

''AtibiirtOttpei•anTrei-, the lifeitenteOf 	in the inlet 'gas' 
increases the OH concentration by almost a factor of 1000, NO 
has a similar effect on B atom concentrations, while H02 concen-
trations are only slightly affected by the presence of NO in the 
inlet gas, At high temperatures, the presence of NO in the inlet gas 
has no effect on these radical species concemeanons, 

A reaction path analysis provides oselbl insight into the chemi-
cal mechanisms causing the effects olaseaVod in Figs.. I and 2, 
Uttar all conditions, the primary pathway for CO oxidation is 
reaction 42. in Table 1: 

CO + OH-,,CO2+H, 

and the primary pathway for NO oxidation is 

NO1-1101,-4102,+01-1. 

However, key differences are observed in the reaction pathways 
for radical species. At low temperatures (450-650dC), when NO 
is Present in the inlet, almost all of the H atom is destroyed 
through 

H+02i-M-,110+431., 	 (R9) 

Under these conditions R2, R23, and R9 form a self-sustaining 
set of chain reactions. The stun of the three ttactims is the overall 
reaction 

CO+NO+02-aNO2 +CO2  

with no net consumption of radical species. The key chairs initia-
tion step is not then-nal dissociation of stable species, but rather 
the slow reaction 

CO +02-1CO2+0. 	 (R3) 

0 atom produced through R3 then participates in an important 
chain branching reactiort, 

• 1120+0-/201-r, 

which produces the 01-I needed for R2, thus initiating the three. 
step chain reaction, Raactiens R2, R23, and R9 then propagate the 
chain reaction, end proceed to oxidize NO and CO, with co net 
consumption of radicals. At temperatures below 550DC, almost 
every mote of CO oxidised to CO2  also results in one relate of No 
oxidized to NO2  

At very low ternparalus (below 450gC), R3 is too slow to 
provide sufficient quantities of 0 atom ibr the chain reactions to 
proceed eta significant rate, At high temperatures (above 650'C), 
A3 and the reverse direction of R13 are still the key chain initia-
tion and chain branching reactions. However, additional reaction 
pathways become available for H, H02, and OH.,.Thfte reactions 
remove radicals from the chain and decouple the oxidation of. Co 
from NO. For caample, as temperature increases, R9 becomes a 
less important pathway for H atom..deztruction as the alternate 
Ii+Ot  pathway 

H+02-0QH+0 	 (-R7) 

becomes more important At 85'0"C, about 50 percent of the H 
atom destruction events through R9, the remainder being de-
stroyed through the reverse direction of R7, In addition, only 20 
percent of the 1102  that is consumed results in oxidation of NO to 
NO2  through R2 3 (versus almost 100 percent at 500°C). The 
remainder of the H02  is being destroyed through 

(R2) 

(R23) 
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Table 1 	Rate perarnotors for 3341ep reduced reaction set 
Forward rate parameters 

REACTION 	 A E 

1.  C0+0+M-A-0O2...44 0.17x1014 0.00 3000. 
2.  00+0H= CO24 H 1.51 x 1007 130 -768. 
3.  00+02 75002+0 1,60 x 101$ 0.0D 41000. 

H02+ CO ± 002 + OH 5.80 x 1019 0.00 42934. 
5.  . 	. 14;i4O2 42.E 1.70X[1013  0,00 47780. 
6.  I-1+142012o + H 1.17 x 1009 1,30 3626. 
7.. 0+0112m024.H , 4.00 x1014 .4.60 Q. 
8.  0+112 ..0H+1-1 '5.06 x1004  2.87 6290. 
9.  11 4. 02  +hitt HO2  -0,72 0. 

Enhanced third-body efficiencies; 
3.61 
	1  14201*18.6 CO:g 0:7  4.2, 2.9, 00 e; N2= 1.3 

10.  
11, 
12- 
13.  
14.  

OH + HO2ett H2 ?+ 0p 	 7.50 x 1012  
H+HO2=20H 	 1.40x 1014  
0444022t02 4 OH 	 1.40 x 1011  
20H=04, 1-120 	 8.00 )r 1100e 
14+1-1+MEE112 +M 	 1.00 x 101$ 

Enhanced thied-body el ieland= 142 #10.0,1-120 	0.0. CO 

0,00 
0.00 
0.00 
1.30 

-1.00 
0.0 

O. 
1073. 
1073, 

0. 
0. 

15.  14+0H+1444tHrA0+M 1.60x1012 2.00 0. 

Enhanced third-body efficiencies; H20 .4= 
'16, 0+0+M=01+141 1.89 x 1013 0.00 .41.788. 
17, H +HO2=142 	02 1.25x1014 0.00 0. 
18. 2 HO2=H202 +O2  2.00 x1012 0,00 0. 
.19. I-1202+M 	2 OH + M 1.30x1017 0.00 45500. 
20.  H202+142aH02  +1-12  1.60 x 101.2 0.00 38041 
21.  1-12024 0Hrsi-120 + 1.00 x 1013 0.00 1800. 
22.  O02 + Ne!NO+ C:0 1.90)(1011 0,00 3400. 
23.  1-102,+ NO t2. NO2  + OH 2.11X 1012 0.03 -479. 
24.  NO2 + 	NO+ OH 3.50 x1014 0.00 1800. 
25.  1102+ 0 etN0 + 02  1.00 x1013  0.00 600. 
28. NO2+14:-.-N0+0+NI 1.10):.1016 0.00 66000. 
27.  N2Cr HID N2 + OH 7,60 x 1013  0.00.  16200. 
28.  N2O+METN2+0+1A 1.60 x1014  0.00 51600. 
29, N20+0=N2+0 1.00 x 1014 0.00 28200. 
30.  N20+002NO 1.00)(1014 0,00 2B200. 
31.  N+NO=N2+0 3.27 x 1012 0,50 0. 
32.  N+02c.-N0+0 6.40 X 1009 1.00 8280. 
30. N+011(pN0+14 3.80 x 1013  0.00 0. 

Now: forward rate coefficients (kr) em or the tom ki bx A 74,  exprE/R-r), where the dimensions of A ttra MOW• 
cm-SOC-K, the unite of :EafeotdFmcdt M 4501* tentpotittito, and RI,s140 fdpit 	constant, 

140+0H--AH20+ 02 . 	 (R10) 

NO2 production resehati a maxinunn and then slows down as tem-
perature increases, and CO oxidation increases monotonically 
with temperature. because as temperature increases (i) RIO con-
sumes H02  ;hut would have produced NO2 et lower temperatures 
through R23. and (ii) the reverse. direction of R7 produces the 
OH needed for CO oxidation that R23 produced at lower tern-
perateres. 

If NO is not proem at low ternperatutes, CO oxidation slows 
considerably, as shcnim in Fig. I. R3 and the reverse direction of 
R13 are still the important chain initiating and chain branching 
reactions. OH produced through the reverse direction of R13 still 
oxidi;es CO, and the H from R2 reacts through R9 to form f-102 . 
However, without NO to convert 1102  back to OH through R23., 
OH concentrations remain depressed (see Fig. 2) and CO oxida-
tion slows down. At higher temperatures. new sources of OH 
become available (primarily through the reverse direction of R7), 
allowing CO oxidation to proceed without NO. 

results from typical constant, temperature and prepuren% 
calculations using the Miller and 13OWIMIT1 t81 reaction set are 
shown in Figs. 3 and 4. The initial condition for tbe calculations 
shown in Flgs.. 3 and 4 is aaein,berned gas resulting from Com-
Om combustion or thethiaite in air at rp"P0.5 (5 percent CO2 , 10 
percent Hp, to percent Oi.„ 75 percent N2) at P 1 atm, 
7' Et 600°C, with 50 pprny CO added, and either 25' or 0 ppmv NO. 
For all of the species shown, the curves produced using the re- 
diced Vint&Itifl set in Table I are indistinguishable from the curves 
Prc)dtroed using the full Mtt reactiert'ief...iind so have not been 
shown. Calculations performed using the Glarborg et al. [7] FCAK-
tiOn Set and GRI-Meth 2.11 were again in good agieerrient with 
the KB and 'E able 1 reneger' sets, but have not been shown for 
clarity. 

When NO is present (the solid lines in Figs. and 4), there is a 
shod induction period (about 0.2 s) during which time radical 
spe.cips build up to relatively high concentrations. The cad of the 
induction period is marked by the Onset of a period of relatively 
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,Fig.1 Calculated concentrations of CO (top), NO (Middle) and 
t404., (bottom) In corestsr4 pressure (P-1 atm) perfectly stirred 
Mentor's • (Pttita) at various tomporateres„ tnfot gas  
conMoaRion-76 percent Ni, 10 portent 62, 10 percent 1120, 
percent 00,. 50 ppm' co. And either 25 pprov NO (solid limo 
end orolsols) or 0 pprov NO (dashed Poe). Solid 2nd dashed 
lines indicate calculations Using the i<Iditier end Onivirtatn mot  
'0011 5eL SW:00W are Pete.* calettlated 4S.Irt9 the reaction set In 
-ruble 1 (01), Glarborg et al (6), or GRI-Matili 2.11 (A), 

rapid CO and NO oxidation and a gradual decrease in ntdical 
species cOncentrationS, In this particUlai ease, approXiinately 
0.0 moles of NO am oxidized to NO2  for every took of CO 
oxidized to CO2. After about 1 s, 50 percent of tate NO has been 
oxidized to NO2.. When NO is not present (the dashed Hinz in 
Figs. 3 and 4), the chemistry of the PPR is quite different, Coo-
ecntraliOuS of H, OH, and 0 arc initially suppressed, while HO2  
coneentrations increase by nearly a factor of 10. Without NO, 
overall CO burnout is reduced by a factor of 2. Additional calcu-
lations (not shown in Figs. 3 and 4) indicate that if CO is not 
present, NO oxidation does not occur under these conditions. 

A carefUl examination of Figs. 1-4 reVeals that both With and 
without NO, the compositidn of the Prk at 0.5.s is very similar to 
n 03 a residence tithe PSR Operating et the sante tetimerattire. 
Ikiis similarity arises because (1) the reactions in the PSR and the 
PFR arc the same and relatively slow, and (2) total conversion of 
CO and NO is low as 0.5 s. 

PSR Temperature ec) 
#0000400 500 600 700 600 900 

OH 

Fig,„ 2 Caltulated concentrations of OH (top), HO2 (Middle). 
and H (bottom) at the earns conditions an shown In Flo, 1 

Dlscussion 

At typical gas turlainc exhatist temperatures, NO is rapidly oxi, 
died to NO2  if CO is pteSerit. This observation has substantial 
eenselathIces for the design of downstream procesS equipment, 
including HR.SG's in bottoming cycles. The gas residence time in 
a typical HRSG is approximately 2 a, eibieb is wpm ijkao suffi-
cient time to  produce 10-15 pprov or Nez  if gas cooling is slow 
(see Fig. 5). Under part load conditions, when CO is relatively 
high, rapid quenching of turbine exhaust gas may be needed to 
prevent the foristation.  a visible .NO2 -phunts. 

Because the net tate of NO Oxidation to NO2. in exhaust gas is 
of considerable importance to the designers of boilers (and other 
downstream process eqUipMent) trying to ininitnize Nok  rt*rngo. 
than. Fig. 5 has been fMparW. Figure 5 is intended as an magi. 
Fleeting tool that provides quick estimates of makirown NO2  for., 
Mahon rates (due to only CO-enhanced oxidation) in exhaust gas 
as a function of ieraperatnre, pressure, and initial COVO mole 
ratio. Figure 5 is not intended to be a substitute for more detailed 
model calculations, The net rules of NO2  production shrnyrt in Fig, 

0 - ' 
400 
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PPR Residen00 Thne (t) 

Fig, 3 Cali:41140rd competition profiles In a constant tempera-
ture (6.00*C) and pressure (1 atm) PFR. Snide) gas 
composItion4;q5 Portent N2 , 10 percent 02 , 10 percent li20„ 5 
percent COA 00.ppow CO, end either'25 ;terror NO (solid lines, 
-----) or 0 ppmv NO (dashed lino, 

$ sYe taken from the maximum slope of NO1 profiles computed in  
constant temperature and pressure PPR calculations at the Jodi. 
clued cenclitions. The maximum slope typically me= immedi-
ately after the induction period, typically between 0.2 and 0.4 s 
(see Fig..3). NO2  production rates greater than 10 pprnv per sec-
ond ere possible at temperatures between $75 and 725°C. • 

The net rate of NO3  formation shown in Fig. 5 exhibits an-
nem* non-Arrhenius behavior and unusual pram= depart. 
dance. At. P-1 aim, the rate of NO2  formation reaches a maxi 
mum at temperatures between 600 end 750°C, depending upon the 
initial CONO natio, and then decreaSeS rapidly as temperature 
increases. This non-Arrhchies tortpetutUre dependence is not sur-
prising, once the corniertitien betWeen R7 and R9 is recognized es 
a major factor in joint CO/NO oxidation, Elementary reaction RP 
is a well known addiliordstabilizatien reaction which has brat 
widely reported to exhibit nort.Arrhenius behavior PSI The non-
Arrhenius behavior of R9 explaios the unusual temperance de-
p.andene,e of NO2 &Matins) from NO. The slow rate of NO2  for-
mation at high temperatures also explains why NO2  is typically 
not found in exhaust gas immediately exiting a gas turbine. The 

0 	1 	2 	a 	4 
	

6 
PPR Residence Time (a) 

Fig. 4 Calculated PFR ootriposidon profilers oaf lmoortint radi-
cal species at the conditions of fig, 3 

350 450 550 560 750 850 

PFR Temperature (C) 

Fig. S Peak ;Ines of NO2  formation in a constant temproatura 
and proggure PER at various conditions. initial gag 
corepoaltion-75 percent 1112 , 10 percent Off , 10 percent 1120, $ 
portent CO,2  and 25 ppmv NO. Solid tine 	Initial CO 
concentration 50 ppmv, NI atm. Dotted lino 	initial CO 
concantration-12,5 pprnv, Fogil atm, Dot leghed line 
Initial CO concentratlenki12.5 ppmv, F*1010 atm. 

residence.  time in the combustor and the tnibirre is too short (on 
the order of 25 nu), and the tamploatare is too high, fps significant 
NO2. formation to nalta.place. 

At tempera ttuts below 550°C, die net rate of NOi formation is 
roughly proportional to P. At higher temperaturie the pressure 
dependence becomes more complex es additional reaction path-
ways become available, At temperalmes above 675°C, the net rate 
of NO2  production can actually decrease as pressure ince. 
Again, the unusual pressure dependence of the overall reaction is 
a direct result of the non-Arrhenius behavior and pressure de om-
dence or 9, 

The coupling of CO and NO oxidation at km temperatures also 
has important implications for Modeling chemistry in turbulent 
flaw. A typical approach used to inchide cheinistry in tOrtMinut 
flow models is to determine the AMV, teinoetature, anti species 
concentration fields using only the fuel and air chemistry, and 
initially neglecting NO, formatien. Once the flow field has been 
salmi, NO, chemistry is ','overlaid" on top of the existing aolu, 
don, the assumption being that small concentrations of NO, will 
not perturb the composition or temperature fields significantly. 
While. NO, and CO etterafatry can he decoup1pci nt high tempera-
tures, tins work shows that this assumption is poor at low torn-
peratures. If NO is present, models that &couple CO and NO, 
chereistri will under-predict CO burnout at low temperatures 
050450°CL 

Conclusions 

The yellow-brown plumes sometimes observed in the exhoust 
from gas turbine power plants art caused by $0-15 ppmv of 
NO2.. Measurements and prior experience indicate that the NO2  is 
not foamed in the gas turbine eonilnistor itSelf., This. Work has 
shown that CO plays a critical role in forming NO duutnatrzam • 
of the. gas turbine. P.S11, arid PER ealeniationa With roar different 
tea lion sets have shown that at temperatures below B00°C, the.  
oxidation reactions of CO and NO .are linked together through a • 
chain reaction mechanism. The presence of each enhances the 
oxidation of the other, Below 550°C, ihe net reactiott stoichiom-
etry or 

CO+ NO+ 02 —k CO2 + NO2 
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is expected. CO and NO3  chemistry cannot be decoapled in this 
toinPerature regitne, tattl this chamation has important implioa-
lions for designers of boilers and oxhanst gas systems trying to 
minimize NO2 plume formation. 
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. 
Ahstract--Vellovv,tvIOred 040 as stitarns.from internal engines Cr gas turbines„ freepitmtly referred to ree'yellow 

plume7 comain.nitrogen dioxide.(NO.,) attonr,entrations as' low as 15' pitm, The process developed in this work for 
decolorizing the yellow plume is bared on reduetion Of NO, to NO utilizing a crimbiOation of a Ft calaryst and a re-
doekkg agent. AstOiehiometric across rtecarbon mottOxide, diesel oil, methanol crethrmol were used es reducing agenes, 
Pc-pending on the type Of the.redircora, the active ternperattne window of NO2  reduction Was varied With Methanol 
and CO being active at lower temperatures and ethanol and ditNel oil at higher temperatures, By changing die Pt loading 
of the catalysts the 'active terupgature window of NO, reduction was. also changed, higher loading Ft catalysts s being 
relive al lower lempexalurm This scheme of NO2  reduction moms was verified In a pilot4c.aletest with the real ex- 
h 	gas &our the gas whine power plant. showing 96% of NI% reduction at the stack temperatures of 1Cr2-173 6C 
and at.space velocities of 28,000-95.00010 with inherent CO in the exhaust gas as the reducing agent. 

Key words: 'Move 1314a re, ,D4roloti2ing,„ NO2  Reduction, Pt Catalyst, Pilot Seale 

INTROBliCrION 

Most stationary spun= larch as boiltvsi  gas turbirio and inkanal 
engin% emit nitrogen oxides. Nit 	 oxides, generally defined 
as the formula NO; include NO, NO,, 	 Of all the 
NOrcortly NO has a brown calm The exhanststretun containing 
Morn 15 ppm of NO2  may show a yellow color kona large diameter 
stacks 	The yellow-colored exheam,soram is frequently relined 
to as "yellow plunne.". The NOrituluotd yellow plume uses pot 
only smog. ozone  generg!i.00 NO.r.+0,"/.1,00461 rma—tNO+ 
0)) and harmful health effects but also the visible fear of nearby 
residents, Tips, the sources of the yelko* plate are in need of an 
efficient process which can deoathrize the yellow Ante to avoid 
the possible law suits by the residents. 

NO, formation has, been reported to take pleas tlatngh "HQ,. meth-
anise as shown below 121 

NO+110,—,N00,0H 

An triustrally high concentration of NO, is formed in the areas of 
large temperature gradients it1 the tian-m„ the periphery of the flame 
wialo the hot cornbidion gases mix with cool surrourtcling air. There 
is a temperatw window between 530 °C to 730°C in which NO 
to NO2  aarversion owns readily DI The presence of unburned 
fuel or other oxidizable species such as CO is also known to pro-
mote the formation of NO,, (3j. 

'Mee major approaches have been ruined to reduce NOx ernis-
gions: ). tarcernbustion modificationssuch as switching fuels and 
denitrifyingthe fuel; (2) combustion modification such es changing 
oxygen COnceninition and wig  the combustion temperaturt 
and (3) postconahustion tittament. 02nsidering the MN& of  *CM:4bn 
and the low level of the NO2  concentration to bring out a yellow 

'To whom orrnevondooce should be addressed. 
jungh@kieroreitir 

color, precombustion and combustion modifications may not be 
cfliri4 in achieving the depolarization of yellow plume ahausr„ 
The docolc.thatima can he easily AO/loved by postorninstion treat-
ments since induction of NOx to the ppm level is frequently prac-
ticed by postoombirOort treapracrits. 

Since 1960stho method oftroselective catakytic reduction (NSCR) 
of NOx including NO, m the exhaust frOM nitric acid plants has 
been applied [4 Ogygen eorktakted in the exhaust strewn i first 
rernpved try combusting natural gas or LPG NO and NO, in the 
=OW oxygen do4prived stream is recluecti to nitrogen with the 
ternaloing fuel or vjth the byprOthict from the corithustien (Cit, 
K.440 00„ etc) over the 0430 bed. The catalyat is made of 0,3, 
0% Pt and await ac 	tofRharcahanirra in a horreyopmb shape. 
Depending on the type of the redootartt, the ape; ath/g tempernatpres 
are varied: 300-350°C for H2  and CO and 500-550°C far rotund 
gas.. A similar mow to NSCR, is revealed in the W. patent 
With thefulloWing procedike, The 'Enikaire ofNOx containing ek,  
boast stream and fuel passes through an atlerbumer to remove all 
the oxygen. After the temperature Of the stream is lowered in a heat 
exchanger, a small amount of air is,  injected to the oxygen-deprived 
Stearn.. NO in the tesallaut stream is .creamed to NO2  in the first 
section of the catalyst bead and all NO2  is Wooed to nitiogeowith 
a small amount of exma firel in the second section of the catalyst 
bed. The =airing tmreacted filet is oxidized over the final codda, 
don catalysis. Both NSCR processes and the process are revealed 
in the U.S. patent [5] are costly pmt since they need MO& 
CM amounts of fuel to consume ail the oxygen present in the ex-
Italia ahem. 

Selective catalytic reduction (SCR) ofNOx ming ammonia as a 
reducing agent is considered one of the most effectiVe proms 
for !Molting NOx from nue. gm= [6,7]. The ammonia SCR pm 
otsses utilizing titania supported vanadia catalysts achieves up to 
90% of NOx wove ions at temperatures ranging from 200 °C to 
400°C. However, the process suffers from problems of forming 

41g 
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NILH$0.4  causing corrosion and plugging of the reactor and huge 
equiPment and operating costs:associated with storage, delivery and 
UV of root:pia In the procos. 

Nianerous efferfs have been made to replace =mania with' hy-
drocarbons in sat prwczes„ especially in an oxygen-rich envi- 
ronMesit l•.0.- Many . types . of hydrocarbons.. have . been tested in,  
*ding rnabane, ethane, enttylere, propane, ptopylem Wane, ben-
term, =tone, oirIchottne, diesel oil, methanol .and ethanol. A 
Wide variety of intitaials show catalytic activity including mines 
111), innUPOCtiartgOd ZOOrtgS [14 and supported metal catalysts [13], 
Most of the efforts have been ooncentrated pct mdtteing Mx to 
at teMPerattae8 higher than 200 it bat With liritheigUeges.s, How-
ever, the catalytic tedittion of NO, for the Spelt& purpose of deal-
atitatich of the adiatist stieran ha not been rte. 

In Willett, a large porlibo of exhaust SitiOlt) 'With a yellow eolor 
is. Vented at tettiperattaes of.  about 100 r, For eminple, the stack 
is teraperatMe of a ;IOW gas and/or oil fired combined cycle 
pcnVer plants•afier the aanbUstien Os pass* thitngh a heat recov-
ery steam gtriaraMr (HMG) ranges between 10VC to 150 `r... The 
exhaust gas to pesters then particulate cermet &Mous such as 
dechostalie precipitators or * filters of cbat fired facilities is &taxi 
100 uC. No stiecessfid result &Catalytic rednction of NO includ-
ing NO2 et temperatUreS of about 100 'C. has been reported, If the 
ammonia SCR primes Were to be employed in the,  Oisting plant 
for the purpose of removing yellow plume, the gas stream with the 
right temperature range (2130-400 C)in the process flow has to be 
plupointedand to be diverted to go alt04.10 tin SCR reaCtor It will 
require both significant amounts of ductwork and the space for the 
SCR. reactor. An alternative way is to hum additional 'fuel to raise 
the stack gas temperature to .200-400 °C, and then to pass the heated 
gas through the SCR reactor. Heat exchange/8 curt be employed to 
re covet heat from the SCR reautnr effluent before venting it to the 
air. Both options require large capital and operating costs. 

The most cost effieient.way of deookatingyellow plume is to 
!gift a process which operates at tothstust gas tempaatutts obvi-
ating additional beatirVaaoling devices and the corresponding fool 
costs, Additional advantage ear) be obtained if the protest can be 
operated itt opcygen.rigir environments with cheaper hydroparhon 
type or 	monoxide reducing agents_ 

arc aria wed:: We 'Vert a pree*s that 	selectively reduce yellow,  
color-inducing NO2  in the exhaust gas sonata, with oxygen present 
at temperatures close to 100 °C and higher with the combination of 
Pt catalysts and non-ammonia reducing agents, ensuring an eco. 
nernic way of having colorless exhaust stream vented to the unary. 
sphere. 

EXPERIMENTAL 

The honeyainth-type Pr irnpregyated on alumina catalysts was 
pr sled by the incipient Wetness Method, 1* seta is monolith 
(Coming, lac) was dipped into the stony of porous shin ina pani. 
cies (Aldrick j4A120„ sea lliee au*: 170 rig)) and then dried several 
titres until the desired amount. of alurnMa was washooated, Based 
on the. weight of he semis honeycomb nuinolith, 001 15 welt$ 
of alumina Was Washeoutcci on the monolith. After the calcination 
of the dried catalyst in air at about 600 PC for 12 bouts, the alu-
rnirta-Wa tcx t..11 monolith was dipped into the aqueous solution  

of hydrogen hexachleropladnate (112Ptal) at 25 C. The itOnjetn-
Intim of H3PtC14  was  adjusted such that the desired loading of Pt 
in the final catalyst was obtained. The Pt-oonatining monolith was 
dried at 110 9C• for 4 hours and recaicified at.500'C in air (6 hours). 
The caldned catalyst undenvera the hydrogen treatment at the ele-
vated tentpetatt,we (45(M. 4. hotas) to mute Pt partities•inla reduced • • .. 
metallic forret 

The catalysts thus•obtained contained 0.00.1 to 013 webp (bawd 
on the total weight of the catalyst including thernonolith). The con-
tent of Pt in the catalyst was measured by themce (proten.induced 
,H4y eplissim; manufactured by Korea kstitute. of Geology and 
Mineralogy with NEC ,5SD1-1-2 accelerator). 

The type of the reducing agent ranged fmm the inherent gas in 
the exhaust (CO) to liquid fuels (diesel oil, methanol and ethanol), 
The aMotrot of- reducing agent to be added to the NOrcontaitdrig 
flue•ps was varied in that molar ratio of carb.onNO, changed fawn 
2 m Et„ 

TWo different sets.  of experiments were carried out at different 
scales of the catalyst volume and the,p4 flow rate. The first set of 
eitpetitneols was tnotp semen both the catalyst and the reducing 
amt in a smail-0=le unit. The reactor was consauctal with a star-
lets .stiff. tube (inside diameter of Cr cm and length of 14.5 cm). A 
separate heated inlet fbr admixing both the liquid reducing moot 
and Water With prernilted gas containing  NO2, NO, 02, CO2  and N, 
was pitiVided at the .position where thorough tribting took place be, 
fore the inbutire contacts the cat** Roth water and the liquid re-
duelant were sOpplied by a multiple sytinge pomp, The catalysts 
used in the test were 2 anx2 anx3 an sl2e lioneyeotrib type. with 
the cell density of 400 milt pet agnate inch (op). The compositien 
of the Shafted irkt gas was 120 pilin NO„, 20 ppto NO, 16% 02, 
25% COu  5% H O and balance N,„ The typiad gas hourly space 
velocity war 12,500 VI- The product analysis during the. senility 
meastrentents WnS' rnaclensing tart dtditte flue gas analyzer (green-
Line Mk 2, Emotron). 

A huger reactor amtnicied with a stairdot steel tube (it*ide 
diameter of 29 cm and length of 123 air) was Used in the proof-or; 
concept tuns (Fig. 1), The real ga5 tnxbine exhaust gas showing the 
yellow color was introduced to the reactor at varying flow rates by 

Yi 

tier pn  

HO= 

Fig. 1. Schematic diagram of pilot-scale yellow plume decolorka-
tion eiperimental trait (DI: blower, HI: electric heater, V: 
wive, Nino: metering pump, Vlt methanol storage lies. 
set, T1: thermocouple for inlet tent perature measurement, 
Pl, rt pressure transducers for pitot tube, T2: therinoenn-
ple for moor exit tempeourre measurement, R: reactor, 
C: catalyst). 
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a blower equipped rVith a valve. Methanol was introduced to the 
gas stream before the moor DS the t'oducing agent, When' Inherent 
CO was to be used as a redadag agent, no other reducing awn 
WS added to the gas stoaan.. Two dial:lent loading of Pt impreg-
nated catalysts were us e&D wt% (200 opi, 4,500 au3) end 027 

-41%4400 94-9,000 ere)„..- 11-te catalyst was.plaoed at the rem,  end— 
of the reactor. The .typical ooMposition of the inlet gas was 24 ppm 
NO2, 15 ppm NO, 17% Q„ ZD'XI CO,., 4%14,0, 36.0 ppm CO and 
balance N, The telnperatuve of the exhne.51gps was about 120'C, 
but the electrically heated pipe was used in case of raising the to 

of the gas entering the motor. The,gashoudy spac.e veloc- 
ity was varied front 28,000 lf" to 95,000 	The llow. rale of the 
exhaust gas yeas measured by pi of tubes with pressure itattsducets. 

RESULTS AND DISCUSSION 

1, Yellow Plume Phenomenon 
Wbut the cdtaust gas combs NO„ it may si3ow yellow color 

depending won both the concenrradon ofNO, and the diameter a 
the stack. Fig. 2 shows pilules of the.enior of the exhaust gas vented 
frum the stack of a gas has binetred power plant in the Republic of 
Kona during the start-up period. As the. power output of the gas 
turbine was ilACIVASed from 0 to thestearlystale output of 80 MW, 
the yellow color was observed at the output km 10 MW to 50 NW, 
but the color disowned at output higher than 601vM The gas earl-
position was measured with GreenLine MIC2 W analyzer (Eurotron) 
during the start-up paicd and the Imits are also shown in Fig, Z 
AS can he seen, theconeentration of NO, was higher than 30 ppm 
during the power output between 10 lvINV atal 50 MW, when the 
yellow color was clearly vidble. However, the NO„.  cortcattra0ort 
decreased to about 10 ppm at the output higher than 60 MW when 
the yellow color tibnppored. The result In Fig. 2 clearly shows that 

20 40 60 00 100 120 140 100 100 200 220 Itia 	214 
Tempe/no/To 1 0) 

}1g, 2. Chaoge io NO„ conVersloo over 0,25 wt% Pt catalyst os a 
fonelIon of natter inlet temperature when using fear did 
lea eat reducing agents (tlusv izsoo 'Cc inlet gas rompo. 
skim: N01 120 ppro, NO 20 ppm, 0, 164%, CO, 2.5114,11,0 
5%, N2 balance). 

30 ppm of NO, in tbe exheatIt pia is the Mehl rOson fbr the yellow 
plow phenomenon (the diameter Of Mega* was 500 an). 

It should be pointed out that the totONO3c.  OengAnketiori elite 
exit stream froot the above garefiredpOWer plant is beIMV 80 ppro 
at any sine of the operation, which is fat 'lower than the current 
limit of Korean tegulatiOn (400 ppt0). However, the visible yellow 
*Me observed 4:ning daily start-Up and shutdown periods of the 

power pimp uTital nearby resident and causes rturrkr-
onS petitions for ConectiVe antlers 
2. Effects of Reducing Agent 

The terripature programmed reaction of No, reduction votts car-
ried dui io a sMall-satle reactor over the 025 wt % Pt impregnated 
catalyst.  using difetent tedncing agents, and the results are .shown 

No toad 10 114,1W 20 MW 40 MW 40 MW 50 MN/ 60 ItilVoi 
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Fig. 2. Change in the color, NO, and NOx concentration of exhaust gas front the stack during the start-up period of a gas turbine. 
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in Fig. 3. The rate. of the liquid reducing agent added to the shearn 
was determined in such a way that the mole ratio of carbon.atorus 
in the red:Jett:at to NO, was S. For example, &se! oil was regarded 
as hexadecane and the mole ratio of diesel oil va NO, was U.S. How-
ever, in the case of CO, the COIN0,111tio was 176. 

-As .ctet be- seen -lufig-3Tmore than-90% .of-1,10,-reduedort was,  
Wield at terupetatutes as It as.70IC with methanol or 00 Milk; 
tants. When ethanol was used as dire reducing agent, the active tem-
perature window for the.NO, convasion Near than 90% was moral 
110 °C.`„ In the ow of the diesel 04 redurtant, the active tempera-
htre Window was even higher (130470 T), The results in Fig. 3 
kalicate that the active temperature window of MaNiMUITI NO, re-
duction CM be varied over the. same ctiolysi by changing the 
dochrg agent It should be willed out that NO, was converted to NO 
not to N, in ail Oil= runs shown in Fig. 3.1n other Went, the stsrr 
trtzttibit of NO nod NO, cont:entration at the outlet of to reactor 
Was the sane as the Summation of the inlet NOx (NO and NOI) 
coneentration, indicating that no reduction of NO further then NO 
Was taken place. Flew vex; even with reduction °MO, only in NO, 
decolerizitdon ofyellow plume can be ed-rieved. 

Catalytic reduction of NO in an Oxygernich envirerunent using the 
CO reducing ageor over Pt catalysts was recently studied  Macleod 
and WAWA (143 tested the WOx reduction activity of a 05 wt% 
POLA1,0„ catalyst with 4,000 plan of CO for the feed gas contaim. 
ing 500 ppm NO and 5% They re4icart7.1 *Mier rasults to ours in 
that they were not able to obserVe.any NOx reduction:below 200 IC 
but only about the 10% NOx conversion at250 IC.. Instead of NO 
reduction, NO oxidation to NO, started to take place from  23011 
in a seParate exPeriment, CO was coinpictely*itil* at that tam-
perattore and there must have been no reducing agent to prevent NO 
ceddatien to NO,. They might have observed NO, reduction to NO 
at letnimanteS lower than 200 °C, if the feed gas contained NO,. 

At those temperatures of the high NO, ectirWarSibtr shown in Pig. 
3, Inca of the excess amounts of mincing agents were also axi-
&al over the same catalyst Fig. 4 shows the conversion of CO 
during NO, reduction. Although the unlearnt of CO introduced to 
to gas Olearp was 2276 times larger than NO, in rank basis, more 
than 80% of total CO was wriverierl to CO, at the high end of the 
temperature window (100°C). When the NO., torrver.Jion starred 

Fig. 4. Change in NO, and CO conversion over 0.25 wt% Pt catalyst 
as a function of mictor inkt temperature (GHSV 12,500 
10, inlet gas composition:. NO, 120 ppm, NO 20 ppm, 0, 
16%, CO, 24%, k1,0 5%, CO 600 ppm N2  balance). 

tl so ltd 90 126 10 00 219 VP 370 3,00 U0 360 390 420 

Temperature rt) 

Chartge. in NO2  conversion uve alurnirm supportoti cats-
tyst with dilferent Pt loading es 4 fitpciject of reactor inlet 
temperature when using methanol redoctant (t.711 ,CV 12,500 
tp-', inlet gas.  compositiont NO, 120 ppm, NO 20 ppm, 
16%, CO, 13%„11,0 5%, N, balance, atethancrik. 

to decrease, the CO conversion was complete. Al those tertipertinires 
the nomad 00 oxidation activity of the Pt catalyst seemed 10 be 

'higher  than the NO, reduction activity by CO. 
3. Effects of Pt Loading 

five alumina vmsheeeted catalysts with damn Pt loading:Wert 
premed and their catalytic activities toward the NO, reductico with 
the methanol reducing agent. are shown in Fig, 5. Pt loading was 
varied heroical 0.01 v't% and 033 vet% based On the total weight 
of the catalyst incloding.themccolith. As can be seen, the catalyst 
with higher Pt loading shows the window of high NO2  reduction at 
lower temperanues. TIE catalyst loaded with 0.33 wt% Pt eda-
Vat4 mom than 95% of NO„ at temperatures as low as '70 *C. The 
temperature window of that catalyst for mute than 90% ofNC), eon-
version spans to 140 IC However, the ternptraure wirsiow for NO, 
conversion higher than 90% fOr the catalyst with 0.08 wt Pt arts 
between ISO and 180°C. 'Mc 0.01 wt% Pt catalyst was active far 
NO, reduction at rear 	hates.  higher than 240 °C. pig, s cietriy 
.shows that the teattperaute Window for high NO, am-version can be 
varied by th 	Ow catalyst nape on, especially the Pt loading. 

The above resell of changing the ateti-it teraperattar witodqw of 
NO, coinersion by using a cllffeient composition catalyst has prac-
fall importance, The NO, decolorization process utilizing the can. 
bination of Pt catalysts and the reducing agents above can be ap-
plied directly to list ottrast gases discharging atemperannes between 
TO °C to 360 'V, making it unttecemary to install additional heating( 
coOtroig devices. 

Change in the activities of the catalysts with different metal load-
iogis befit/en* observed when the =doe is structure-sensitive. 
CO oxidation war srpported gold catalysts is.  a good example. The 
higher loading catalyst normally contains more metal particles with 
the bitter sixt f151,  Thus, NO, !Wooden to NO cant a Pt catalyst 
seems to be a structure-sensitive rein withlames Pt particles 
being more activeat lower-  Imperatore& 
4. Effects of Space Velocity 

The Dow rate of the simulated gas entering the reactor was varied 
while the temperature was maintained at 100 °C. The methanol in-

r*/iort rate was also used to Maio the methanol)NO, ratio =slit 
constant at S. As shown in Fig 6, the Concentration of NOx (NOt• 
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Fig. 6. Change in NO; and NOx =version over OW wt% Pt cata-
lyst at different space velocities (10060, inlet gas compost-
dont No, 120 ppm, NO 20 ppm, 0,16%, CO, 2" Hp 
%, N, balance, methanol/NO,,,  

NO1) decreased at the exit of the reactor as the Tam velocity was 
lowered, while Maintaining the 100% of NO, COMMNi0a. The result 
shown in Pig. 6 *Opts that the combination of the 033 wt% Pt 
catalyst and the methanol  redectant was able to obtain the le/in:1,-
00a preclud of NO, other than NO at lower space velocities. Our 
Fts tangy* v;as not equipped with an.N10 measurement sensor. 
'hus, it is net cleat ih.hat pardon of NO, was converted 14,. How,  
ever, it should be pointed out that more than 60% ofNO, redaction 
further than NO at 100 9C.with the space velocity of 0461)1.6,000 
is potsible with die .00rrthination of the Pt catalyst and the methanol 
reducing rani 
5. Pilot-scale Test 

The first set of catalysts tested in the pilot-scale unit was com 
posed of four 1,125 ClYij  '.sieed honeycomb type walysts with the 
cell density of200 epi (rfanensiore 15 cmx 15 cmx5 an). Total volume 
of the catalyst was 4,500 cd. 'the Pt loading on alumina wasbeoat 
was 022% based on the total weight of the catalyst. The gas tur-
bine powtl. output was adjusted. at 40 IvINV (a half of full power out-
IMO and the exhattst gas from the stack showeda yellow calm The 
composition of the gas turbine exhaust gas divattx1 to enter the de-
colorinton reactor was 14.ppm ofNO, 22pprn ofNO-t, 470 ppm 
of CO, 2% of COI,. 18% of 01, 4% ofl X i (card) with 1$ bal-
ance. The temperature.of the inlet gas without heating was between 
120 'C and 130 AC. In some uses, the regulated electricity was.ap- 

plied to the electrical heater so that the inlet gas teraparanne *as 
intmeaved up to 249 qC. The NO, reductien test Was carried out with 
or without the methanol addition, The tate of methanol injection 
was 3 eirNmirt, which CaDirreiponck to the molar ratio of methanol/ 
NO, to be 14.5 and 11.1 for the GHSV of 70,000 le and 92,0801P', 
respectively, lo the. case of no methanol,  injection, the loftiest:Ill-CO 
hn the ethatert gags acted as.the Wit: Table 1 "Isis the NO, re» 
duction peribernance of the 022 v4% Pt catalyst, 

At the exhaast gas ternperaturc of 127 T, 77% of NO, was con-
verted to NO Weil without the methanol irieetion. At the same time, 
'23% of CO was convert/4 to CO„ indicating CO was acting as the 
radix:mot When me rlaniol was added to the pis stream at 122 
the NO1  conversion was 64%. In this case a portion of NO, was 
minced ihrther than NO. However, the CO conversion was only 
9A%, suggesting that methanol tnidation and CO midation share 
the same catalytic sites. It is expected Brom the lab-scale test that 
the 0.221..4% Pt cyst can reduce NO, much mom than 70% at 
temperatures of about 120 QC (Fig. 5). However, oorksidering .5.7 
times law space velocity of the pilot test than that of the lab-scale 
run, only 64 to 77% of NO, CaaVelSiOri at tempecahres of about 
120 T can be attraxned to high space velocities. 

As the inlet gas temp are was increased to 220QC or nigh the 
NO, conversion became larger than 95% and the outlet' stream 
contained NO, less than or equal to 1 ppm. Attlee same time, the 
CO conversion was.also increased fit an 69.4% at 2.20Q0 to 923% 
at 240 T.. Especially at.249 T., 00 Insert in the gas stream was 
able to reduceNO, to completely NO, info:agog that the injection 
of the methanol mcluctaul was not amity to reduce NO, if there 
was mot* 00 in the ezdtaust gas. 

Another set of the pHot-scale experiment was canned out with a 
higher loading Pt catalyst, intending to achieve the high NQ COD-
vasioo at the gas turbine exhaust temperature of about 120' C. The 
second set ofthe catalyst was preparcd by the Koreart catalyst many-
twiner (General System Co.). The amount of alumina washecrated 
was 20% of the -weight of theseraenic monolith (400 epi, anon-
sion: .15 crn x15 CD3 10 CO. Platinum loading was 0.27% of the 
total weight of the candyst. The: volume of totally four pieces.  of 
the catalyst was 9',000 en?. Again, the gas turbine's perwer output 
was set at 40 MW and the composition of time °Joust gas for this 
run was 1445 ppm of NO, 21-27 ppm of NO„, 4451;460 ppm of 
CO, 2.6% of CO,, 18% of Q. 5% of H,0 (estianted) and with N, 
balance. The teropetatiat ofthe inlet gaS Was be tWeen 102 and 1,24 6C, 

• 

Table L Change in NO„ NOx and CO enaceatrotion over 022 wt% Pt catalyst with or without methanol Injection (estalyst volume: 
4,500 crtej 

Temperature (T) 127 
F,W177b.  

122 Inlet 220 230 235 240 249 

Space velocity (11-5 7060 70,000 92,000 92,000 92,000 92,000 92,000 
Methanol (ern3fmin) 0 3 3 3 3 0 
NO (ppm) 14 33 16 36 35 36 36 .33 
NO2 (ppm) 22 5 8 I 1 	- 0 0 0 
NO, (pprn) 36 38 24 37 36 36 36 33 
Co (ppm) 470 363 426 144 100 52 36 41 
NO, conversion (%) 77:3 63.6 95,5 95.5 100 100 100 
NO. conversion (%) -5.6 33.3 0 0 0 0 8.3 
CO Conversion (%) 22.7 9A 69,4  78,7 88,9 92.3 91.3 
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drip L Claw in NO, NO and CO eartversion over 0.27 Wt% 
Pt catalyst a t different space velocities (catalyst volutne: 
9,000 cm) 

Space velocity (V) 	24,000 	60,000 	9.5,000 
Temperature (''C) 	107 	117 	123 
NO",-conveitiali"(%)- 	'96 	96 

 

NO, ppnV6rs1on (96) 	0 	0 
CO coiwersion (%) 	87 	84 	71  

Table 3. Citone In NO, and CO conversion over Oil wt ,Pt cato: 
lyst at afferent inlet tern persores (apace velocity: 28,000 
hur Rad catalyst volume; 9,000 0E3) 

WAATA514...M1,210;t4NMYra------ 

Imperatore CC) 102 116 148 175 
gCrt5 

192 

NO, eatiVerSion (*) 96 96 96 92 88 
CO conversi.en (%) 87 85 92 95 96 

No additiotid reductant was injected. 
Table 2 lists results of NO,. tech/Won over the 027 wt% Pt cata-

lyst with varying space velocities at the eXhatist gas trriperateres 
of 102 •C to 123 "C.. In this etitperirnent the eorteennaliciris of NO„ 
and CO fluctuated to a certain degree. Thus, etreh conversion Wits 
calculated based on the depoteee betweea the inlet-gas Concentra-
tion nod the reactor exit concentration at the time of the Measure-
ment. As.shown in Iab1e2, mote than 95% ofNO, is reduoed over 
all the space velocities tested tvrtging between 28,000 11' and 95,000 
1r". 'the concentration of NO, at the exit of the teactor was 1. ppm 
in all cam A spre velocity higher thart 95,00011' was not able 
to be obtained because the capacity of the blather was Birthed to 
supply the matthream y;., ROW Vit14 of 853.nithr, Aga* the con-
version of NOx being zero means that all of No, was converted to 
No. Ivteonvale, CO conversion decreased as the space. velocity 
increased, suggesting that the CO oxidation activity of the catalyst 
is not high ma* at those tempaatures, 

The effect of the id% s temperatare an the NO2 and CO coo-
veisiOn can be found in Thble 3. SiMilar to the bet aviiiN of the 0,33 
wt%Ptcatalystra the It scale unit Shown In Fig. 5, the NO, cone 
venial] started to dmirrase at tempera:toms higher diary 175 eC over 
the 0.27% Pt catalyst at the pllot-scale test, Again, oxidation of CO 
was almost complete at those temper anew and oxidation of NO to 
NO, seemed to take place. 

CONCLUSION 

The catalytic NO, reduction process of the present study was very 
effective in deoolorbing yellowoolorcd wthaust.gasts •Ordflirkire 
NO, at a wide range of temperatures from 70 'Ciro 3.60 "C, by just 
employing Pt catalysts with the differeratomposition and the inher  

ent CO in the exhattst gas. its effectiveness was verifitdIn a 
scale tett lacing the real gas turbine exhatiat gas With 96% con-
veriaxi of110,* the exhaust gas tempeniuroofabout 110 "C, For 
the sok purpose of decolodzation, the ptt$C4t process has &Ivan-
tagms over conlvenftottal SCR or'NSCR, promsses in that it eta 
at.. exhatict-gas ..lemperatUres -obviting...additional....hatingknaing.  
devices and the conesponding'operating costs: • Moreover, the pits-
cm can be cperatoi with hydrocarbon or alcohol tech/deg agents. Al- 
The 	nsive Oaken is used as the agalyst,, more than 96% con= 
vetsion of NO, at the space velocity Of 95,000 1i4  =piing a smaller 
MyK101:A of the catalyst. NO2  was reckeed only to NO et .space veloci-
ties higher than 12,50010 1̂. However, there is a potential that. this 
catalytic process can reduce NO, further than NO at !owes space 
velocitio and letnprsanues as low as 100"C. 
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Attachment C 

RUC Data Table for Carbon Monoxide BACT 



RBLC  
ID 

NAME 
UNIT 

CAPACITY 

PERMIT 
ISSUANCE , 

DATE 

PROCESS 
NAME CONTROL METHOD 

EMISSION Limn- 
NOTE 

CO voC 

AIR- 
0094

LANT 

JOHN W. TURK 
J R. POWER 

555.0 
MM3tuihr 

11/05/2008 AUXILIARY BOILER NONE 
0,036 

L$3/MM BTU 

(see note) 

0.0055 
1.8/MM8T-U 

CO: 30 DAY ROLLING 
AVERAGE1 BACT MIT 
WAS 400 PPM AT 3% . 
02, 112(G) CASE BY 	; 

CASE PERMIT 
LOWERED THIS If 
0:036 LB/MMBI. 

I 	VOC:. 3-HR AVG 

CA- 
1179 

VENOCO-
-ELLWOOD 
ONSHORE 
FACLITY 

351130 
MIVIEttu 

04/18/2011 
Enclosed Thermal 

Oxidizer 

Burner design, forced air 
blower, to 

controller 

0.1 
LB/MMBTU 

0.0027 
LB/MBTLI IVI 

40 MINUTES 

CT-0156 
rVIONTVILLE 
POWER LLC 

995.00 
MM8tuhr 

04/06/2010 
82 MW Utility 

Boiler 
Oxidation Catalyst 

0,084 
LB/IVINIBTLI 5.5000 LB/1-1. 

'FL- 
0330 

PORT DOLPHIN 
ENERGY LLC 

2 - 11,400 
kW dual fuel 

Wartsila 
engines and 
1- 5700 kW 

dual fuel 
Wartsila 
engine„ 

12/01/2011 
Power Generator 

Engines (3) 
Catalytic Oxidation 

0.165 
GAW-i-I 

(equals 
0,11 

• LIWIVIMBtu) 

0,1500 
G/KW-H 

(equals 
0.097 

lb/MMetu) 

3-HOUR ROLLfNs 
AVERAGE 



ID 

UNIT 
NAME 	CAPACITY 

PERMIT 
ISSUANCE 

DATE 

RBLC  
NAME CONTROL METHOD 

PROCESS 
 

EMISSION LIMIT NOTE 	, 

'FL- 
0334 

I
F 

ANCLOTE 
POWER 

GEN ERATI NG 
FACILITY 

5500 
EVIMBtuihr 

each 
09/14/2012 

Steam Generators 
Fossil FLrei'Fired 0.15 

applicant shall 
incorporate combustion 
contro!s based on goad 

combustion practices for 
cl CO and NO X including 

but not Orr ited to, 
• combustion by air 
staging achieved by. 	dose 

- coupled over ire air 
(CCOFA}, 

For Units 1 and 2, the  

1.13/MMBIU 
N/A 

30-OPERATING DAY 
ROLLING AVERAGE 

CLECO 
RODEMACHER 	5445J30 

LA-0227 

	

POWER 	' MMBrum 

I 	
STATION 

05/08/2008 
UNIT 2 BOILER (1- 

74) 

LOW NOX BURNERS, 
OVERFIRE MR, GOOD 

COMBUSTION PRACTICES 

3000 LB/H 

AequaIs 
035 

Lb/MMStu)  

N/A HOUR 

, 

LAKE CHARLES 
LA-0231 	GASIFICATION 

FACILITY 

938.30 
MMEITU/H 

06/22/2009 AUXILIARY BOILER 
GOODDESIGN AND 
PROPER 	N OPERATIO 

33.78 OM 

(equals 

0.036 
1,13/MMBtu) 

N/A MAXIMUM. 

831.30 
LA-0238 	

R 
A

EFINERY 
LLIANCE 
	

i 	
NINIBTUM 

EACH 
07/10/2009 CO BOILERS (2) 

EQUIPPED WITH 
CORTOMETRIC HIGH 

MTENSITY COMBUSTION 
UNITS 

379.11.8,1H 

(equals 

046 
Lb/MNIBt-u) 

N/A 

1  

FfOURLY MAXIMUM 

LA-0245 j 
HYDROGEN 	1055.00 

PLANT 	MN1BTU/H 
12/15/2010 

SMR Heaters 
(EQT0400 and 

EQT0401) 

Proper equipment 
designs and operations, 

good combustion 

practices 

0,08 
LB/ 	BTU 

0.0054 
LB/MMRTU; 
5163.00 OM 

HOURLY 

(EACH 
UNIT) 

MAXIMUM  



Attachment C 

Emission Calculations: Units 091 and 002 
(Reg. No. 40199 — lfremo Title V) 



PotItitiprilt. 
(113/1.000 gal) 

0.6 

Distillate Oil 
(11)/1.000 gal) 

3.3 
1.5 	I 	71 

PM/PM-10 
SO2 

Emission Factors for Unit 001 

Emission Unit 001 

Emission Unit 002 

 

Pan tan t 

  

Distillate Oil 
(11a1MBIn) 

    

Kerosene 
(I b/MMB 

0,0)2 

 

           

]'M/PM„-Ml 0 
SO. 

    

0.31 
0,29 

      

          

0.505 

 

                

                

hmission Units 001 and 002 
Actual emissions from the operation of units 00] and 002 will be. ca.lculated using the following 
equation: 

x 0 

Where: 
Emission rale (I1)/time period) 
Pollutant specific emission faetors provided below 
Rated capacity of the unit (1000 gal/hr or ininfitTU/hr) 

FArliSSiOn  Factors tier Unit 002 



72. 011.. 1 OIL GAS 1..116 
===.40.4.04.rohmts 

0.1'3  0.00 
pp.,.pwww.urrno*,"--- 

0.00 0.02 

0.08 0.00 0 00 0.05 

0,06 0.01) 0.00 0,07 

• • 0.02 0.00 0.00 0.07 

' 4,47 0.00 0.00 0,14 

0.31 0.1)0 0.00 0.71 

1,20 0.00 0.00 1,24 

0 .111 0.00 0.00 0.08 

42  C)11... 	 ,i!1  ()IL 	 GAS 	 LPG 

0.55 	 0.00 	 0,00 	 0.08 

0,36 	 0.00 	 0.00 	 0..21 

0.28 	 0 00 	 0.00 	 0,29 

0,07 	 0.00 	 0.00 	 0,29 

19.59 	 0.00 	 0.00 	 0.62 

I.'38 	 0.00 	 0.00 	 3.12 

5.52 	 0.00 	 0.00 	 5.41 

0.01) 	 1).00 	 0.00 	 0,33 

} 

   

PM (Total) 	 0.21 	 1.20 

PA110 	 0.07 	 (1.57 

PM2 5 	 - 	 -- 

S02 	 4,17 	 20.21 

Co 	 0.71 	 4,50 

NOx 	 I ,26 	 1(1.93 

Mc' 	 -- 	 -- 
1...11.) Is 0.a:hided as a HAP 

INDUSTRIAL 1301LER WORKS11.K.I.  

Source Name: 

kagislrali on 4: 

Capacity: 

Domn9(2 13111141] 

10199 

11 7 	milliOa 

THR01.1(1LIPUTS i'16 011. 0.5 OIL 

per hour 0  1.,7(11 0 gal 

par year 0 10 1) gal 

max. allow. / yr 507157 gal 521,580 gal 

I iours;y2.  0 0 

CRITERIA POLL U TA NTS 

.'14 ()I(., ;..2 Olt. :11 	Olt. 

0 1. ,(ii O.; 1911 0 gal 

0 1.,511 1151,817 t,.al 0 pal 

.528,8'.,M k,,a1 551,817 i?,a1 568,2E9 :,:,,a1 

0 8700 0 

GAS I..PG 

0 mi.71.' 95 :d 

0 owl 832.248 pal 

73,647 rale(' 832:218 !.; al 

0 8760 

OMISSION FACTORS: 

P11E1.: 	 116 OIL 	 115 OIL 	 44 014. 	 112 OIL. 	 01 011. 	 GAS 	 LPG 

UNITS: 	 .. 11,!1 000 :'•„0111011'5 	 Ilb'.101.11t3) 	11Y1000 ga1(1115 

SOL4: 	 102004111 	10200404 	10200504 	10200501 	10200501 	10200602 	10201002 

SULFUR 	 0,5 % 	 0.5 % 	 0,5 '!4. 	 0..5 5) 	 0.5 ,,..., 	 0 `'i 	 IS qr./iC. 

Heat Conical. 	 15.0,000 	I4(1,010 	 144,000 	 13)1,000 	 134,000 	 1 ;034 	 91.500 

	

lirliipal 	Ro 1.1..0 

	

 13:11..i/gal 	 11 	 imPri 	LiTull3 	bITI Poal 
---„-- ---.,....,, 

knssronlacors ' """'` 

PM (1)1091000) 9.19 (a) S 	111 (a) 7 (a)  2 (a) 2 .(i4) 1.9 	(g) 0.7 (1) 

...3.22 (a) 

PM (eimdaosiblv) 1.5 iii) 	1.5 (h) 15 (b)  1.3 1.11) 1.3 (II) 11.7 	(g.) 0,5 On 

PMI(1 8.03  SO S 	8160 ((.1) 0.02 Id) I (t') 1 (e) 76 	(p) (47 (19 

r.2.(if (d)  

PiNd2.5' 5.23 (c1) 	S 	11.01) (d) 3.92 (d) 0.2i (10 0.25 (a) 7.0 	(2*) 0.7 (11” 

+1.71 (d) 

502 157 (a) S 	1.57 (11) S 150 (a) 5 142 (.0) S I47 (11) S 	0.6 	1.p) 0.1 (0) S 

CO Ti (a) 	 5 (a) 5 (a) 5 (a) 5 (a) 84 	(1) 7.5 (h) 

NOX 55 (a) 	 55 (a) 20 (a) 20 (a) 20 (a) 100 	if) 13 (0) 

VOC' 0.25 (c) 0.28 (a) 0.20 (a) 0.20 (a) 0.20 (a) 5.5 W 0.8 Of) 

LEAD ie, inclodcd 09 11/101  

E,MiSSIONS,11.lb1CONTROLI..1) 

worksheet 

P14(;..1)1CT ED max hourly and expofiad aonoul 

1.1i/ElEt 	 .:03 (.114. 45 011.. 44 OIL 
qrafth.N,....,-= 

PM (filterable.) 0.01) 0.00 1)00 

PM (conden.sible) 0.00 0.00 0,00 

PM 11 0.00 0.00 0.00 

PM2.5 0.00 0.00 0,00 

5077 0.00 0 00 0.00 

CO 0.00 0.00 0.00 

N():.i, 

vox: 

0.00 

11.0(1 

0.00 

0.00 

0.00 

0.00 

LEAD i.: included US.  a 11AP 

TN/1r It 	 46 01.1. ;.i5 OIL 4.1 011. 

PM (111(erahIe) 0.01) 0.00 0.00 

PM (L.- ,Indtmit,le) 11.00 0.06 0.00 

PM10 0.00 0.01) 0.00 

002.5 0.00 0.00 0.01) 

502 0.00 0.0)) 0,00 

(..:(:.) 0.00 0.00 0.00 

NO% 0.00 0.01) 0.00 

V()C 0.00 0.00 0.00 

LEAD is included as a HAP 

SlitirA'STEPVIAMUTLINEITS: 

uncont mired poltutoitti 

0.5 in/yr 111.0i 

114ilemaMdc 
(a1 Table 1.3-i (9/98) (I) L4-1 	(T98) 

(b) T;iblq 13..2 (`.)/08) (g) Table 1.4-2 	(7.x.+8) 

(a.) Table 4.3-3 (9.98) (.e) 1,!,...;. (iirc 	from Table 1.4-2 	(7/98) 

(d) Table 1,3-5 (91148) (47) '1' able 1.5-! 	(7,08) 

(a) 'rabic 1.3-0 (9/913) (14') 1.','!f41rriale nom 'ruble. 	1.5-1 	( I 0,9()) 



1.B/HR 	 TN/YR 	 Exempt 
SUGGESTED PERMIT LIMITS: same OS uncontrolled 	Exemption 	Exemplion 	 7 

per toxios policy 

Lood 0.00990 0.02175 YES 
Beryllium 0.00013 0,00029 YES 
Cobalt 0.00330 0.00725 YES 
Nickel 0.06600 0.14500 YES 
Phosphorous 0,00660 0.01450 YES 
FormaIdehyde 0.08250 0.17400 YES 

LB/HR 
	

'TN/YR 

INDUSTI-ZIAL BOILER WORKSHEET 
	

HAZARDOUS AR POLLUTANTS 

	

Source Name; 
	

Dominion Brent() 
	

(See Notes & Exemptions Info Below) 

	

Registration #: 
	

40199 
	

(See 9 VAC 5-60,.300 C.7 for exemption to Toxics Regulation for certain boilers) 

	

Boiler Capacity.: 
	

8.093 itliii1011 BTU/hr 

	

THROUGHPUTS 	#6 OIL 
	

#5 OR, 	#4 00., 	 #2 OIL 
	

#1 OIL 
	

GAS 
	

LPG 

	

per hour 
	

0 gal 	 0 gal 
	

0 gal 	 63 gal 
	

0 gal 
	

0 mei 
	

95 gal 

	

per year 
	

0 gal 	 Q gal 
	

0 gai 	551,817 gal 
	

0 gat 
	

0 mcf 
	

832,248 gal 

	

Hours/yr 
	

0 
	

0 	 8760 
	

0 
	

0 
	

8760 

BIU/gal 	FiTU/gal 	13-1. UjpL 	El3TY/gal _,E.Tial._, T)-0T17;671,7..m7,7wiiz-17.iwwzmmzaN,R,ww,0- -- -- -- 

EMISSION FACTORS: 
FUEL: 
UNITS; 

SCC#: 

Heal COntent 

'- 

#6 OIL 	 #5 OIL 	 #4 0/L 	 #2 OIL 	 #1 OIL 
	!VIM) illloili'. 	-------I-; ) 	( c.c.----lbs/10412 Btu----:-.... ) 

14200441 	10200404 	10200504 	10200501 	10200501 
150,000 	140,000 	144,000 	138,000 	134,000  

GAS 

lbs/1040 cu ft 
10200602 

1,034 

LA W.LW E2 Y1113- _ _ 

LPG 

lbs/10412 Btu 

10201002 
91,500 

ILJ/gai 
!Mr II TT 

i,ead 1.510-08 (1) 1.510-03 (1) 1.51E-03 (1) 9 (3) 9 (3) 5,00E04 (5) 4.84E-01 WI 
BeryIiium 2,78E-05 (1) 2.78E-05 (1) 2.78E-05 (1) 3 (3) 3 (3) 1.20E-05 (6) 1.169.-02: (6') 
Cobalt 6.02E-03 (1) 6.02E-03 (1) 6.020.03 (1) 8,40E-05 (6) 8,140-02 (6w) 
Nickel 8.450.02 (1) 8,45E-02 (1) 8.450-02 (1) 3 (3) 3 (3) 2.10E-03 (6) 2.03E+00 (61 
Phosphorous 9.46E-03 (1) 9.400-03 (1) 9,46E-03 (1) 
Formaldehyde 0.10E-02 (2) 6,10E02 (2) 6.10E-02 (2) 0.10E-02 (2y 6,10E-02 (2)4 7.50E-02 (7) 7.27E+01 (71 

''' 	lbliktial 
EMISSIONS, UNCONTROLLED & PREDICTED: max hourly and expecled annual 

LB/HR 

Lead 

?ri Olk o5 on. 
axe n~,rw 

0,00E+00 

i'441 on, 42 OIL I 	Olt., 

'Ira', Mr 

GAS LPC 
0.00E+00 0.00E+00 7,82E-05 0.00E+00 4.210,06 

Beryllium 0.00E+00 0.00E+130 0,40E+00 2.61E-05 0.00E+00 0,00E+00 1.01E-07 
Cobalt 0.00E400 4.00E+00 0.00E+00 0.009+00 000E+00 0,00E 4.00 7.06E-07 
Nickel 0.00E+00 0.000+00 0.00E+00 2,61E-05 0.00E+00 0.00E+00 1,77E-05 
Phosphorous 0.000+00 0,00E+00 0.00E1-00 0.00E+00 0.000+00 0,00E+00 0.000+00 
Formaldehyde 0,00E+00 0.00E+00 0,000+00 3.84E-03 0.00E4-00 0.00E+00 6..32E-04 

TN/YR ;16011. 45 on. i-101l,, ,m7 ()IL..., 1 OIL GAS LPG 
Lead 0.000+00 0.00E400 0.00E+00 3,43E-174 0.00E4,00 0.00E+00 1,840.05 
Beryllium 0.00E+00 0.00E+00 0.00E+00 1.14E-04 0.(40+00 0,000+00 4.430-07 
Cobalt 0.000+00 0.00E+00 0.000+00 0,00E+00 0,00E+00 0.000+00 3,10E-06 
Nickel 0.00E4. 00 0.00E+00 000E+00 1.14E-04 0.00E+00 0.004-00 7.75E-05 
Phosphorous 0.004-00 0,00E4 00 0.000+00 0.00.+00 000E+00 0.00E+00 0.00E+00 
Formaldehyde 0,00E+00 0.000404 0,000+00 1.68E-02 0.00E+00 0.00E+00 2,77E-03 

col F.S1 
RIVAdi 

175;177.777ol. 	67) The fothiwing u' 	hot 
ArikUNK.tVtOrentt 

All other HAPS with AP-42 factors 
(2) Table 1.3-8 	(0/06) 

(3) Table 1,3.10 	(9/98) 
f!,:onpi fur the fuels 
limed at maximum of 

are exempt at maximum through; 

(4) Table 1.3-4 	(9/98) 100 rs410,10itufhr & 8760 hrs: 
(5) Table 1.4,2 	(7/98) Beryllium 2,1 Hourly & Annual 
(6) Table 1.4-4. 	(.7./98). Cobalt 6,5,4 & Annual 
(7) Table 1,4-3 	(7/95) Nickel 6,5,4 Annual 

(5") Table 1.4-2 	(7/98) -- Convarled NO factors to Ib/10412 B1us Phosphorous 6,5,4 Annual 
(6") Table 1.4-4 	(7/98) - Converted NG factors to lb/10412 Skis Formaldehyde 6,5,4,2,1 Annual 

(7.1 	Table 1.4-3 	(7/98) -- Converted NG factors to lb/10412 Blue 

Page 2 



Attachment D 

Title IV Acid Rain Permit Application 
And the CA1R Renewal Application 

(Reg. No. 40199 — Bremo Title V) 



Dominion Resources Services, Inc, 	 Cm 
5000 Dominion Boulevard, Glen Allen, VA 23060 

Web Address: %To.,  w,dorn COM 

BY U.S, MAID RETURN RECEIPT REQUESTED 

June 21, 2012 DEO VALLEY 

Mr. Janardan Pandey 
Air Permit Manager 
Virginia Department of Environmental Quality 
Valley Regional Office 
PO Box 3000 
Harrisonburg, VA 22801 

 

JUN 2i 8 /(112 

 

To: 

    

    

RE: Title IV Acid Rain Permit Phase NO, Com fiance Plan and Phase NO  Averaging 
Plan Renewals !Irmo Power Station DEQ Air RKg. No. 40199 

Dear Mr. Pancley: 

A Phase II Acid Rain Permit Application for the renewal of the Acid Rain Permit for Bremo Power 
Station is enclosed. The renewal forms for the Phase H NO,, Compliance Plan and a revised Phase ll 
NOx  Averaging Plan are &so enclosed. 

Please contact Andy Gates at (804) 273-2950 if you need any additional information. 

Sincerely, 

CS7. 

Cathy C. Taylor, 
Director, Electric Environmental Services 

Enclosures 



EPA 
Acid Rain Permit Application 

United States 
Environmental Protection Agency 
Acid Rain Program 

OMB No 2060-0258 
Approval expires 11/30/2012 

STEP .1 

Identify the facility name, 
State, and plant (CHRIS) 
code, 

STEP 2 

Enter the unit ID# 
for every affected 
unit at the affected 
source in column "a" 

For more information, see instructions and 40 CFR 72.30 and 72.31. 

This submission is: Ej new ri revised X for Acid Rain permit renewal ,„,.. 

Bremo Power Station VA 3796 

11,alatecla) Name State Plant Code 

a b 

Unit ID# Unit Will Hold Allowances 
in Accordance with 40 CFR 72,9(c)(1) 

3 Yes 

4 Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

EPA Form 7610,16 (Revised 12-2000) 



Bremo Power Station 

Facility (Source) Name (from STEP 1) 

Acid Rain - Page 2 
D

E
S

.  V
A

LL
E

Y
 

Permit Requirements 

STEP 3 	 (1) The designated representative of each affected source and each 
affected unit at the source shall: 

Read the standard 	(i) Submit a complete Acid Rain permit application (including a 
requirements, 	compliance plan) under 40 CFR part 72 in accordance with the 

deadlines specified in 40 CFR 72,30; and 
(ii) Submit in a timely manner any supplemental information that the 
permitting authority determines is necessary in order to review an Acid 
Rain permit application and issue or deny an Acid Rain permit; 

(2) The owners and operators of each affected source and each affected 
unit at the source shall: 

(i) Operate the unit in compliance with a complete Acid Rain permit 
application or a superseding Acid Rain permit issued by the permitting 
authority; and 
(ii) Have art Acid Rain Permit. 

Monitoring Requirements 

(1) The owners and operators and, to the extent applicable, designated 
representative of each affected source and each affected unit at the source 
shall comply with the monitoring requirements as provided in 40 CFR part 
75. 

VS$ 

(2) The emissions measurements recorded and reported in accordance 
with 40 CFR part 75 shall be used to determine compliance by the source 
or unit, 	as 	appropriate, 	with the Acid 	Rain 	emissions 	limitations 	and 
emissions reduction requirements for sulfur dioxide and nitrogen oxides 
under the Acid Rain Program. 

9=1 (3) The requirements of 40 CFR part 75 shall not affect the responsibility of 
the owners and operators to monitor emissions of other pollutants or other 
emissions characteristics at the unit under other applicable requirements of 
the Act and other provisions of the operating permit for the source. 

0 
0 

Sulfur Dioxide Requirements  

(1) The owners and operators of each source and each affected unit at the 
source shall: 

(i) Hold allowances, as of the allowance transfer deadline, in the source's 
compliance account (after deductions under 40 CFR 73.34(c)), not less 
than 	the total 	annual emissions of sulfur dioxide for the previous 
calendar year from the affected units at the source; and 
(ii) Comply with the applicable Acid Rain emissions limitations for sulfur 
dioxide. 

(2) Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions 
limitations for sulfur dioxide shall constitute a separate violation of the Act, 
(3) An affected unit shall be subject to the requirements under paragraph 
(1) of the sulfur dioxide requirements as follows: 

(i) Starting January 1, 2000, an affected unit under 40 CFR 72,6(a)(2): or 
(ii) Starting on the later of January 1, 2000 or the deadline for monitor 
certification under 40 CFR part 75, an affected unit under 40 CFR 
72.6(a)(3) 

EPA Form 7610-16 (Reviimd 12-2009) 



Acid Rain - Page 3 Bremo Power Station 

Facility (Source) Name (from STEP 1) 

Sulfur Dioxide Re uirements Cont'd. 

STEP 3, Corni. (4) Allowances shall be held in, deducted from, or transferred among 
Allowance Tracking System accounts in accordance with the Acid Rain 
Program. 
(5) An allowance shall not be deducted in order to comply with the 
requirements under paragraph (1) of the sulfur dioxide requirements prior to 
the calendar year for which the allowance was allocated. 
(6) An allowance allocated by the Administrator under the Acid Rain 
Program is a limited authorization to emit sulfur dioxide in accordance with 
the Acid Rain Program. No provision of the Acid Rain Program, the Acid 
Rain permit application, the Acid Rain permit, or an exemption under 40 
CFR 72.7 or 72.8 and no provision of law shall be construed to limit the 
authority of the United States to terminate or limit such authorization. 
(7) An allowance allocated by the Administrator under the Acid Rain 
Program does not constitute a property right. 

Nitrogen Oxides Requirements 

The owners and operators of the source and each affected unit at the 
source shall comply with the applicable Acid Rain emissions limitation for 
nitrogen oxides. 

D
E

Q
  V

A
LL

EY
 

 

Excess Emissions Requirements 

(1) The designated representative of an affected source that has excess 
emissions in any calendar year shall submit a proposed offset plan, as 
required under 40 CFR part 77. 
(2) The owners and operators of an affected source that has excess 
emissions in any calendar year shall: 

(i) Pay without demand the penalty required, and pay upon demand the 
interest on that penalty, as required by 40 CFR part 77; and 
(ii) Comply with the terms of an approved offset plan, as required by 40 
CFR part 77. 

 

b 
0— 0 Record 	ancamq 	lie 	in Re uirements 

(1) Unless otherwise provided, the owners and operators of the source and 
each affected unit at the source shall keep on site at the source each of the 
following documents for a period of 5 years from the date the document is 
created. This period may be extended for cause, at any time prior to the 
end of 5 years, in writing by the Administrator or permitting 
authority: 

(i) The certificate of representation for the designated representative for 
the source and each affected unit at the source and all documents that 
demonstrate the truth of the statements in the certificate of 
representation, in accordance with 40 CFR 72.24; provided that the 
certificate and documents shall be retained on site at the source beyond 
such 5-year period until such documents are superseded because of the 

EPA Form 7610-16 (Revised 12-2009) 



Bremo Power Station Acid Rain - Page 4 

Facilit Source Nacre (from STEP 11, 	  

submission of a new certificate of representation changing the 
designated representative; 

STEP 3, Gonrd. RecordkeepRe ortjnail@sitements, Cont'd. 

(ii) All emissions monitoring information, in accordance with 40 CFR part 
75, provided that to the extent that 40 CFR part 75 provides for a 3-year 
period for recordkeeping, the 3-year period shall apply. 
(iii) Copies of all reports, compliance certifications, and other 
submissions and all records made or required under the Acid Rain 
Program; and, 
(iv) Copies of all documents used to complete an Acid Rain permit 
application and any other submission under the Acid Rain Program or to 
demonstrate compliance with the requirements of the Acid Rain 
Program. 

(2) The designated representative of an affected source and each affected 
unit at the source shall submit the reports and compliance certifications 
required under the Acid Rain Program, including those under 40 CFR part 
72 subpart I and 40 CFR part 75. 

Liability 

(1) Any person who knowingly violates any requirement or prohibition of the 
Acid Rain Program, a complete Acid Rain permit application, an Acid Rain 
permit, or an exemption under 40 CFR 72.7 or 72.8, including anst 
requirement for the payment of any penalty owed to the United States, shall 
be subject to enforcement pursuant to section 113(c) of the Act. 
(2) Any person who knowingly makes a false, material statement in any 
record, submission, or report under the Acid Rain Program shall be subject 
to criminal enforcement pursuant to section 113(c) of the Act and 18 U.S.C. 
1001. 
(3) No permit revision shall excuse any violation of the requirements of the 
Acid Rain Program that occurs prior to the date that the revision takes 
effect. 
(4) Each affected source and each affected unit shall meet the 
requirements of the Acid Rain Program, 
(5) Any provision of the Acid Rain Program that applies to an affected 
source (including a provision applicable to the designated representative of 
an affected source) shall also apply to the owners and operators of such 
source and of the affected units at the source. 
(6) Any provision of the Acid Rain Program that applies to an affected unit 
(including a provision applicable to the designated representative of an 
affected unit) shall also apply to the owners and operators of such unit, 
(7) Each violation of a provision of 40 CFR parts 72, 73, 74, 75, 76, 77, and 
78 by an affected source or affected unit, or by an owner or operator or 
designated representative of such source or unit, shall be a separate 
violation of the Act. 

Effect on Other Authorities  

No provision of the Acid Rain Program, an Acid Rain permit application, an 
Acid Rain permit, or an exemption under 40 CFR 72,7 or 72.8 shall be 
construed as: 

EPA Form 761016 (Revised 12-200) 



E3remo Power Station Acid Rain - Page 5 

STEP 3, Conet1 

Facility Source Name tfrom STEP t) 	  

(1) Except as expressly provided in title IV of the Act, exempting or 
excluding the owners and operators and, to the extent applicable, the 
designated representative of an affected source or affected unit from 
compliance with any other provision of the Act, including the provisions of 
title I of the Act relating 

Effect on Other Authorities Contid, 

to applicable National Ambient Air Quality Standards or State 
Implementation Plans; 
(2) Limiting the number of allowances a source can hold; provided, that the 
number of allowances held by the source shall not affect the source's 
obligation to comply with any other provisions of the Act; 
(3) Requiring a change of any kind in any State law regulating electric utility 
rates and charges, affecting any State law regarding such State regulation, 
or limiting such State regulation, including any prudence review 
requirements 
under such State law; 

STEP 4 	 (4) Modifying the Federal Power Act or affecting the authority of the Federal 
Read the 	Energy Regulatory Commission under the Federal Power Act; or, 
certification 	(5) Interfering with or impairing any program for competitive bidding for 
statement, 	power supply in a State in which such program is established. 
sign, and date, 

Certification 

I am authorized to make this submission on behalf of the owners and 
operators of the affected source or affected units for which the submission 
is made. I certify under penalty of law that I have personally examined, and 
am familiar with, the statements and information submitted in this document 
and all its attachments. Based on my inquiry of those individuals with 
primary responsibility for obtaining the information, I certify that the 
statements and information are to the best of my knowledge and belief true, 
accurate, and complete. I am aware that there are significant penalties for 
submitting false statements and information or omitting required statements 
and information, including the possibility of fine or imprisonment, 

Name C. D. Holley 

Signature 	AA, livillieZe Date -I 0"F-12-0(- 

DEC) VALLEY 
.L1L 	

'67 

To: 

EPA Fiarm 7610-16 (Revised 12-2009) 



&EPA United States 
Environmental Protection Agency 	 OMB No. 2060-0258  
Acid Rain Program  	 Approval expires 11130/2012 

    

Phase II NO Compliance Plan 
For more Information, sea 	and refer to 40 CFR 76.9 
This submission Is: 	r 	New   Revised 

Page ED of 

Plant Name Dominion - Brerno Power Station State VA ORIS Code 3796 

   

Identify each affected Group I and Group 2 boiler using the boiler ID# from NADS, if applicable, 
Indicate boiler type; "CB" for cell burner, "CV" for cyclone, "DBW" for dry bottom wall-fired, "T" for 
tangentially fired, "V" for vertically fired, and "WB" for wet bottom. Indicate the compliance option 
selected for each unit, 

STEP 
Indicate plant name, State, 
and ORES code from NADB, 
if applicable 

STEP 2 

(a) Standard annual average omission 
limitation of 0.60 ibirrimBtu (for phase I 
dry bottom wall fired boilers) 

(b) Standard annual average emission 
ilrnitatinn of 0.45 ibfrinnlatu [for phase  I 
tangentially fired boilers) 

(c) SPA-approved early election plan 
under 40 CFR 76.5 through 17131(07 
(also indicate above emission limit 
specified in pianl 

(d) Standard annual average omission 
limitation of 0.45 lbfmmStu [for phase 
1/ dry bottom wali.fired hollers) 

(el Standard annual average emission 
limitation of 0,40 ib/maiStu (for Phase 
j.! tangentially fired boilers) 

(1) Standard annual average emission 
limitation of 0.68 ItiimmBtu (far cell 
burner boilers) 

(9) Standard annual average emission 
IltnitatiOn of 0.05 Itafmmf3tti (for 
cyclone boilers) 

(h} Standard annual average emission 
limitation of 0.80 ib/mmBtu [for 
vertically fired boilers) 

(I) Standard annual average ertilsaipo 
limitation of 0.M IblmmBtu (for wet 
bottom boilers) 

(I) NO, Averaging Plan (include NO, 
Averaging form) 

ID# 3  

Type 08W 

rew 4 

Type DBW 

Ti 

LI 

Li 

L. 

L 

ID:: a  

L 

LI 	Li 

LI 	LI 

L 	LJ 

(It) Common stack pursuant to 40 CFR 
75.17(a)(2)(i)(A) (check the standard 
emission limitation box above for moat 
stringent limitation applicable to any 
unit utilizing stack) 

(I) Common stack pursuant to 40 CFR 
75.17(a)(2)(i)(B) with NO., Averaging 
(check the NO, Averaging Plan box 
and Include NO, Averaging form) 

EPA Form 7610-28 (Revised 12-2009) 

Ti Li  

T1 



ype pBW 

i#4 

Ty2e, 	 

10# D# 

      

       

       

       

im) EPA-approved common stack 
BPPPrOOMVient method pursuant to 40 
CFR 75.17(a)(2)(E)(C), (a)(2)(i11)(13), or 
(b)(2) 

(n)AEL (include Phase u AEL 
Demonstration Peri od, Fined AEL 
FetitiOn, or AEI, Renewal form as 
appropriate) 

(o) Petition for AEL demonstration 
period or final Aet, under review by 
U.S. EPA or demonstration period 
ongoing 

t. 

(p) Repowe.ring extension plan 
approved or under review 

 

Plant Name (from Step 1) Dominion -  Bremo Power Station 

 

NO„ Compliance Page 2 

Page 1? 	J ri  
STEP 2, cont'd. 

   

STEP 3 
Read the standard 
requirements and 
certification, enter the 
name of the designated 
representative, sign & 

Ei 

E. 	 L,.1 	 LT_ 

1-1 

LJ 	LI 	Iw., i 	Li] 	 

Standard Requirements 

Q.0 ran. This source is subject to the standard requirements in 40 CFR 72.9 (consistent with 40 CFR 76,f1(e)(1)(i)). 
These requirements are listed In this source's Acid Rain Permit. 

Special Provisions for Early Election Units 

NitroettinQxjde!, A unit that is governed by an approved early election plan shall be subject to an emissions limitation 
for NO, as provided under 40 CFR 76,8(a)(2) except as provided under 40 CFR 76,8(e)(3)(ill), 
Liakttilt.Y. The owners and operators of a unit governed by an approved early election plan shall be liable for any 
violation of the plan or 40 CFR 76.8 at that unit. The owners and operators shall be liable. beginning January 1, 2000, 
for fulfilling the obligations specified in 40 CFR Part 77, 
LeatEdi.p. An approved early election plan shall be in effect only until the earlier of January 1, 2008 or January 1 of 
the oak-ander year for which a termination of the plan takes effect. If the designated representative of the unit under an 
approved early election plan fails to demonstrate compliance with the applicable emissions limitation under 40 CFR 
76.5 for arty year during the period beginning January 1 of the first year the early election takes effect and ending 
December 31, 2007, the permitting authority will terminate the plan. The termination will take effect beginning January 
1 of the year after the year for which there is a failure to demonstrate compliance, and the designated representative 
may not submit a new early election plan. The designated representative of the unit under an approved early election 
plan may terminate the plan any year prior to 2008 but may not submit a new early election plan. In order to terminate 
the plan, the designated representative must submit a notice under 40 CFR 72,40(d) by January 1 of the year for 
which the termination is to lake effect, if an early election plan Is terminated any year prior to 2000, the unit shall meet, 
beginning January 1, 20017, the applicable emissions limitation for NO, for Phase II units with Group 1 boilers under 40 
CFR 76,7. If an early election plan is terminated on or after 2000, the unit shall meet, beginning on the effective date of 
the termination, the applicable emissions limitation for NO, for Phase II units with Croup 1 boilers under 40 CFR 76,7, 

Certification 

I am authorized to make this submission on behalf of the owners and operators of the affected source or affected units 
for which the submission is made. I certify under penalty of law that I have personally examined, and am familiar with, 
the statements and information submitted in this document and all its attachments, Based on my inquiry of those 
individuals with primary responsibility for obtaining the Information, I certify that the statements and information are to 
the best of my knowledge and belief true, accurate, and complete. I am aware that there are Significant penalties for 
submitting false statements and information or omitting required statements and information, including the possibility of 
fine or imprisonment. 

Name C.D. Holley 

Si nature Date 612112012 29€C6-'''-7 

DEC) 'VALLEY" 

JUN 2 21112 
To: EPA Form 7610.28 (Revised 122009) 



Btu -weighted annual emission rate 
averaged over the units if they are 
operated in accordance with the 
	proposed averaging plan 

0.39 
32 

tS 

Jr, 

Stu-weighted annual average 
emission rate for same units 
operated in compliance with 
	40 CFR 76,5, 76,6 or 76.7  

0.41 
tl 

Jr.= Rzzx7IIS ) 

HI, 

Where, 

Alternative contemporaneous annual emission limitation for unit i, in 
lb/mmBtu, as specified in column (b) of Step 1; 
Applicable emission limitation for unit I. in lb/mmBtu, as specified in 
column (a) of Step 1; 
Annual heat input for unit i, in mmetu, as specified in column (c) of 
Step 1; 
Number of units in the averaging plan 

Flu 

RI; 

DEC.,  VALLEY 

United states 
Environmental Protection Agency 	 OMB No. 2060-0258 
Acid Rain Program 	 Approval expires 11(30/2012 

6EPA Phase II NOx  Averaging Plan 
For more information, see instructions and refer to 40 CFR 76.11 
1 

This submission is: 0 New X Revised 
	

Page 	 of Fq 

Page 

STEP 1 

Identify the units 
participating in this 
averaging plan by 
plant name, State, 
and boiler ID# from 
NADB, In column (a), 
fill in each unit's 
applicable emission 
limitation from 40 CFR 
76,5, 76.6, or 76.7. in 
column (b), assign an 
alternative 
contemporaneous 
annual emissions 
limitation (ACEL) in 
IbimmBtu to each unit. 
in column (c), assign 
an annual heat input 
limitation in rrimBtu 
to each unit. Continue 
to page 3 If necessary. 

(a) 
	

(b) 
	

(c) 
Emission 

Plant Name 	 State 
	

ID# 
	

Limitation 	 • 
Bremo Power Station 
(3796) VA 3 0.46 0.80 1,447,000 
Bremo Power Station 
(3796) VA 4 0,46 0.46 1,059,000 
Chesapeake Energy 
Center (3803) VA 1 0,40 0.65 2,183,000 
Chesapeake Energy 
Center 3803  VA 2 0.40 0.65 2,225,000 
Chesapeake Energy 
Center 0803) VA 

VA 

3 

4 

0.46 

0.40 

0.40 

0,40 

6,616,000 

2,812,000 
Chesapeake Energy 
Center (3803) 

STEP 2 

Use the formula to enter 
the Btu-weighted annual 
emission rate averaged 
over the units if they are 
operated in accordance 
with the proposed 
averaging plan and the 
Btu-weighted annual 
average emission rate 
for the same units if 
they are operated in 
compliance with 40 CFR 
76.5, 76.6, or 76,7. The 
former must be less 
than or equal to the 
latter. 

JUN 2 

EPA Form 7610.25 (Revised 12-2000) 



Name c.  a  Holley  

Signature (/% 	 Date 	012  

.ALL 

t 

EPA Form 7610-29 (Revised 12-2005) 
	 To:_ 	—1—innittWO.1411.1.11i1111. 

NO Averaging - Page 2 Plant Name (from Step 1) Bremo Power Station 
0 This plan is effective for calendar year 	 through calendar year 	  

unless notification to terminate the plan is given. 

El Treat this plan as 	 identical plans, each effective for one calendar year for the following calendar 
years: 2013 , 2Q14 , 2015  2016  and 2017  unless notification to terminate one or more of these plans 
is given. 

Special Provisions 

Emission Lirrita_tiarls 

Each affected unit in an approved averaging plan is in compliance with the Acid Rain emission limitation for 
Nak  under the plan only If the following requirements are met: 

(I) For each unit, the unit's actual annual average emission rate for the calendar year, in IbimrriBtu, is less 
than or equal to its alternative contemporaneous annual emission limitation in the averaging plan, and 
(a) For each unit with an alternative contemporaneous emission limitation less stringent than the applicable 
emission limitation in 40 CFR 76.5, 76,6, or 76.7, the actual annual heat input for the calendar year does 
not exceed the annual heat input limit in the averaging plan, 
(b) For each unit with an alternative contemporaneous emission limitation more stringent than the 
applicable emission limitation in 40 CFR '76.5, 76.6, or 76.7, the actual annual heat input for the calendar 
year is not fess than the annual heat input limit in the averaging plan, or 
(ii) if one or more of the units does not meet the requirements of (i), the designated representative shall 
demonstrate, in accordance with 40 CFR 76.11(d)(1)(ii)(A) and (B), that the actual Btu-weighted annual 
average emission rate for the units in the plan is less than or equal to the Btu-weighted annual average rate 
for the same units had they each been operated, during the same period of time, In compliance with the 
applicable emission limitations in 40 CFR 76.5, 76-6, or 76,7. 
(iii) If there. is a successful group showing of compliance under 40 CFR 76.11(d)(1)(ii)(A) and (B) for a 
calendar year, then all units in the averaging plan shall be deemed to be in compliance for that year with 
their alternative contemporaneous emission limitations and annual heat input limits under (i). 

Liability 

The owners and operators of a unit governed by an approved averaging plan shall be liable for any 
violation of the plan or this section at that unit or any other unit in the plan, including liability for fulfilling the 
obligations specified in part 77 of this chapter and sections 113 and 411 of the Act, 

Teunination 

The designated representative may submit a notification to terminate an approved averaging plan, in 
accordance with 40 CFR 72.40(d), no later than October 1 of the calendar year for which the plan is to be 
terminated, 

Certification 

I am authorized to make this submission on behalf of the owners and operators of the affected source or 
affected units for which the submission is made, I certify under penalty of law that I have personally 
examined, and am familiar with, the statements and information submitted in this document and all its 
attachments. Based on my inquiry of those individuals with primary responsibility for obtaining the 
information, I certify that the statements and Information are to the best of my knowledge and belief true, 
accurate, and complete. I am aware that there are significant penalties for submitting false statements and 
information or omitting required statements and information, including the possibility of fine or 
imprisonment, 

STEP 3 

Mark one of 
the two options 
and enter dates. 

STEP 4 

Read the special 
provisions and 
certification, enter the 
name of the designated 
representative, and 
sign and date. 
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Ail 
Contemp- 

Emission 
	

Emission 
	

Annual Heat Input Limit 
Plant Name 
	

Slate 
	

ID# 
	

Limitation 
	

Limitation 
STEP 1 
Continue the 
identification of 
units from Step I, 
page 1, here. 

Chesterfield Power 
Station (3797) VA 3 0.40 0.55 3,219,000 

Chesterfield Power 
Station (3797) VA 4 0,40 0.25 2,210,000 

Chesterfield Power 
Station i37971 
Chesterfield Power 
Station (37971_ 

VA 5 

6 

0.40 

0.40 

0.25 

0.25 

5,327,000 

VA 16,711,000 

Clover Power Station 
(7213) VA 1 0.40 0.35 13,490,000 

Clover Power Station 
(7213) VA 2 0.40 0.35 17,318,000 

POSSUM Point Power 
Station (3804) VA 3 0,40 0.35 270,000 

Possum Point Power 
Station (3804) VA 

VA 

4 

1 

0.40 
"I 

0.40 

0.35 

0.60 

625,000 

4,324,000 
Yorktown Power 
Station (3809) 
Yorktown Power 
Station (3809) VA 2 0.40 0.60 4,269,000 

J 	+ 	• 	jC 

To: 
Date: 

EPA Form 7610-29 (Revised 12.2009) 
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VIA CERTIFIED MAIL 

June 11, 2012 

Mr. Janardan Pandey 
Air Permit Manager 
Valley Regional Office 
Virginia Department of Environmental Quality 
PO lox 3000 
Harrisonburg, VA 22801 

RE: CAIR Renewal Application for the Bremo Power Station, 
DEO Air Reg. No. 40199 

Dear Mr, Pandey: 

ED-V LI/E 
- 

JUN 1 .•.-3 2012 

TO: 

The application for the renewal of the CAIR permit for the Bremo Power Station located in Fluvanna 
County is enclosed. The current CAIR permit expires with the facility's Title V permit on December 
31, 2012, 

If you have any questions regarding the application, please call Mr. Andy Gates at (804) 273-2950. 

Sincerely, 

Cathy C. ylor 
Director, Electric Envkonmental Services 

Enclosure 



STEP 1 
Identify the source 
by plant name, 
State, and OM or 
facility code 

CAIR Permit Application 	 Pagel 

(for sources covered under a CAIR SIP) 

For more information, refer to 40 CPR 96.121, 96.122, 06.221, 96.222, 96.321, and 96.322 

This submission is: 0 New x Revised 

Plant Name Dominion — Bream Power Station State VA 	ORIS/Facility Code 3796 

 

STEP 2 
Enter the unit ID# for 
each CAIR unit and 
indicate to which 
CAIR programs each 
unit is subject (by 
placing an "X" in the 
column) 

Unit ID# 
	

NOx  Annual 
	

SO2 	 NOx  Ozone Season 

3 X X X 

4 X X X 

DRO-ITAT ,I ii',.V.  

- JU.N 	:, 

i_a:____ 

_IL 

S 2012 

FiLE;_,,„,,.,..  

_ 	 — 
STEP 3 
Read the standard 
requirements and 
the certification, 
enter the name of 
the CAIR designated 
representative, and 
sign and date 

Standard Requirements 

(a) Permit Reauirerrienx 
(1) The CAIR designated representative of each CAIR NOx source, CAIR SO2  source, and CAIR NOx Ozone Season 

source (as applicable) required to have a title V operating permit and each CAIR NO unit, CAIR SO2 unit, and CAR NOx  
Ozone Season unit (as applicable) required to have a title V operating permit at the source shall; 

(i) Submit to the permitting authority a complete OAR permit application under §96.122, §96,222, and §96.322 (as 
applicable) in accordance with the deadlines specified in §96.121, §96.221, and §96.321 (as applicable); and 

(ii) Submit in a timely manner any supplemental information that the permitting authority determines is necessary in order 
to review a CAR permit application and Issue or deny a CAIR permit. 

(2) The owners and operators of each CAIR NOx source, CAR SO2  source, and CAR NOx  Ozone Season source (as 
applicable) required to have a title V operating permit and each CAIR NOx unit, CAIR SO2  unit, and CAIR NOx  Ozone 
Season unit (as applicable) required to have a title V operating permit at the source shall have a CAR permit issued by the 
permitting authority under subpart CC, CCC, and CCCC (as applicable) of 40 CFR part 96 for the source and operate the 
source and the unit In compliance with such CAIR permit, 

(3) Except as provided in subpart ti, Ill, and till (as applicable) of 40 CFR part 96, the owners and operators of a CAIR NOx 
source, CAIR SO2  source, and CAIR NOx Ozone Season Source (as applicable) that is not otherwise required to have a title 
V operating permit and each CAIR NOx unit, CAIR S0 unit, and CAIR NOx  Ozone Season unit (as applicable) that Is not 
otherwise required to have a title V operating permit are not required to submit a CAR permit application, and to have a 
CAIR permit, under subpart CC, CCC, and CCCC (as applicable) of 40 CFR part 96 for such CAR NOx  source, CAIR 50,2 
source, and CAIR NOx  Ozone Season source (as applicable) and such CAIR NOx unit, CAIR SO2  unit, and CAIR NOx  Ozone 
Season unit (as applicable). 



Plant Name (from  Step 1)  Bremo Power Station  

STEP 3, 	 (b)ittnidna4egatjag., apd recordkeepin  romuligment§, 
continued 	 (1) The owners and operators, and the CAR designated representative, of each CAIR NOx  source, CAIR SOz  source, and 

CAIR NO Ozone Season source (as applicable) and each CAIR NOx  unit, CAIR SO2  unit, and CAIR NOx Ozone Season unit 
(as applicable) at the source shall comply with the monitoring, reporting, and recordkeeping requirements of subparts HH, 
HHH, and HHHH (as applicable) of 40 CFR part 96. 

(2) The emissions measurements recorded and reported in accordance with subparts HR, HHH, and HHHH (as applicable) 
of 40 CFR part 96 shall be used to determine compliance by each CAIR NOx  source, CAIR SO2 source, and CAIR NOx  
Ozone Season source (as applicable) with the CAIR NOx  emissions limitation, CAIR SO2  emissions limitation, and CAIR NOx  
Ozone Season emissions limitation (as applicable) under paragraph (c) of 596.106, §96,206, and §98306 (as applicable). 

(c) Nitrogen  gaps  emissions requiristml, 
(1) As of the allowance transfer deadline for a control period, the owners and operators of each CAIR NOx source and 

each CAM NOx unit at the source shall hold, in the source's compliance account, CAIR NOx allowances available for 
compliance deductions for the control period under §96.154(a) In an amount not less than the tons of total nitrogen oxides 
emissions for the control period from all CAR NOx units at the source, as determined in accordance with subpart NH of 40 
CFR pad 96. 

(2) A CAM NOx unit shall be subject to the requirements under paragraph (c)(1) of §96.106 for the control period starting 
on the tater of January 1, 2009 or the deadline for meeting the unit's monitor certification requirements under §96,170(b)(1), 
(2), or (5) and for each control period thereafter, 

(3) A CAIR NOx  allowance shall not be deducted, for compliance with the requirements under paragraph (c)(1) of 596.106, 
for a control period in a calendar year before the year for which the CAIR NOx  allowance was allocated. 

(4) CAIR NOx allowances shall be held in, deducted from, or transferred into cr among CAIR NOx  Allowance Tracking 
System accounts in accordance with subparts FF, GO, and II of 40 CFR part 96. 

(5) A CAIR NOx  allowance is a limited authorization to emit one ton of nitrogen oxides in accordance with the CAIR NOx  
Annual Trading Program. No provision of the CAR NOx  Annual Trading Program, the CAIR permit application, the CAIR 
permit, or an exemption under §96.105 and no provision of law shall be construed to limit the authority of the State or the 
United States to terminate or limit such authorization. 

(6) A CAIR NOx allowance does not constitute a property right. 
(7) Upon recordation by the Administrator under subpart EF.., FF, GO, or it of 40 CFR part 96, every allocation, transfer, or 

deduction of a CAIR NOK allowance to or from a CAIR NOx  source's compliance account is incorporated automatically in any 
CAIR permit of the source that includes the CAR NOx  unit. 

CAIR Permit Application 
Page 2 

ji„Leurslioxide emission aguire, 
(1) AS of the allowance transfer deadline for a control period, the Owners and operators of each CAIR SO2 source and 

each CAR 502 unit at the source shall hold, In the source's compliance account, a tonnage equivalent of CAIR SO2 
allowances available for compliance deductions for the control period under 596,254(a) and (b) not less than the tons of total 
sulfur dioxide emissions for the control period from all CAR SO2 units at the source, as determined in accordance with 
subpart H111-1 of 40 CFR part 96, 

(2) A CAR SO2 unit shall be subject to the requirements under paragraph (c)(1) of §96.206 for the control period starting 
on the later of January 1, 2010 or the deadline for meeting the unit's monitor certification requirements under §06,270(b)(1), 
(2), or (5) and for each control period thereafter. 

rwr 

(3) A CAIR SO2 allowance shall not be deducted, for compliance with the requirements under paragraph (c)(1) of §96,206, 
for a control period in a calendar year before the year for which the CAR SO2  allowance was allocated, 

(4) CAIR SO2  allowances shall be held in, deducted from, or transferred into or among CAIR SO2 Allowance Tracking 

t4'•1  System accounts in accordance with subparts FFF, 000, and lll of 40 CFR part 96, 
(5) A CAR 5Oa allowance is a limited authorization to emit sulfur dioxide in accordance with the CAIR SO2  Trading 

•4,!"r CO Program. No provision of the CAIR M Trading Program, the CAIR permit application, the CAIR permit, or an exemption 
under §96,205 and no provision of law shall be construed to limit the authority of the State or the United States to terminate 
or limit such authorization. 

C.-))  (6) A CAIR SO2  allowance does not constitute a property right. 
. 	. (7) Upon recordation by the Administrator under subpart FPF, 00G, or lit of 40 CFR part 96, every allocation, transfer, or 

e"'".:4% 
irr,z14 

1.1.,) 
•-t  

deduction of a CAIR Stal allowance to or from a CAIR SOS  source's compliance account is incorporated automatically in any 
CAIR permit of the source that includes the CAM SO2  unit. 

Imgen oxides ozone seami_e_missions requirements. 
(1) As of the allowance transfer deadline for a control period, the owners and operators of each CAIR NOx Ozone Season 

source and each CAIR NOK Ozone Season unit at the source shall hold, in the source's compliance account, CAIR NOx  
Ozone Season allowances available for compliance deductions for the control period under §99,354(a) in an amount not less 
than the tons of total nitrogen oxides emissions for the control period from all CAIR NOx Ozone Season units at the source, 
as determined in accordance with subpart HHHH of 40 CFR part 06, 

(2) A CAIR NOx Ozone Season unit shall be subject to the requirements under paragraph (c)(1) of §96.306 for the control 
period starting on the later of May 1, 2009 or the deadline for meeting the unit's monitor certification requirements under 
06.370(6)(1), (2), (3) Or (7) and for each control period thereafter. 

(3) A CAIR NOx  Ozone Season allowance shall not be deducted, for compliance with the requirements under paragraph 
(c)(1) of §98.309, for a control period In a calendar year before the year for which the CAIR NOx  Ozone Season allowance 
was allocated, 

(4) CAIR NOx Ozone Season allowances shall be held in, deducted from, or transferred into or among CAR NOx  Ozone 
Season Allowance Tracking System accounts in accordance with subparts FFFF, 000G, and MI of 40 CFR part 90, 

(5) A CAIR NOx  allowance is a limited authorization to emit one ton of nitrogen oxides in accordance with the CAIR NOx  
Ozone Season Trading Program. No provision of the CAIR NOx Ozone Season Trading Program, the CAIR permit 
application, the CAIR permit, or an exemption under §96,305 and no provision of law shall be construed to limit the authority 
of the State or the United States to terminate or limit such authorization,. 

(6) A CAtS NOx  allowance does not constitute a property right. 
(7) Upon recordation by the Administrator under subpart EEEE, FFFF, 000G, or till of 40 CFR part 96, every allocation, 

transfer, or deduction of a CAIR NOx Ozone Season allowance to or from a CAIR NOx  Ozone Season source's compliance 
account is incorporated automatically in any CAIR permit of the source, 
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STEP 3, 	 (d) EaCeSS emissions rgaikiitzgo.k. 
continued 	 if a CAIR NOx  source emits nitrogen oxides during any control period In excess of the CAIR NOx emissions limitation, then: 

(t) The owners and operators of the source and each CAIR NOx unit at the source shall surrender the OAR NOx 
allowances required for deduction under §95.154(d)(1) and pay any fine, penalty, or assessment or comply with any other 
remedy imposed, for the same violations, under the Clean Alr Act or applicable State taw; and 

(2) Each ton of such excess emissions and each day of such control period shall constitute a separate violation of this 
subpart, the Clean Air Act, and applicable State law. 

if a CAIR 502  source emits sulfur dioxide during any control period in excess of the CAIR SOa emissions limitation, then: 
(1) The owners and operators of the source and each CAIR SO2 unit at the source shall surrender the CAR SO2  

allowances required for deduction under §96.254(d)(1) arid pay any fine, penalty, or assessment or comply with any ether 
remedy imposed, for the same violations, under the Clean Alr Act or applicable State law; and 

(2) Each ton of such excess emissions and each day of such control period shall constitute a separate violation of this 
subpart, the Clean Air Act, and applicable State law, 

if a CAIR NOx Ozone Season source emits nitrogen oxides during any control period in excess of the CAIR NOx  Ozone 
Season emissions limitation, then: 

(1) The owners and operators of the source and each CAIR NOx  Ozone Season unit at the source shall surrender the 
CAIR NOx Ozone Season allowances required for deduction under §95.354(d)(1) and pay any fine, penalty, or assessment 
or comply with any other remedy imposed, for the same violations, under the Clean Air Act or applicable State law; and 

(2) Each ton of such excess emissions and each day of such control period shall constitute a separate violation of this 
subpart, the Clean Air Act, and applicable State law. 

(e) Recordkeepirar east Bepertinq Requirement  
(1) Unless otherwise provided, the owners and operators of the CAR NOx  source, CAIR 502 source, and CAIR NOx  

Ozone Season source (as applicable) and each CAIR NOx  unit, CAIR SO2  unit, and CAIR NOx  Ozone Season unit (as 
applicable) at the source shall keep on site at the source each of the following documents for a period of 5 years from the 
date the document is created. This period may be extended for cause, at any time before the end of 5 years, in writing by the 
Permitting authority or the Administrator. 

(i) The certificate of representation under §96,113, §96,213, and §96.313 (as applicable) for the CAIR designated 
representative for the source and each CAIR NOx unit, CAIR SO2  unit, and CAIR NOx Ozone Season unit (as applicable) at 
the source anal all documents that demonstrate the truth of the statements in the certificate of representation; provided that 
the certificate and documents shall be retained on site at the source beyond such 5-year period until such documents are 
superseded because of the submission of a new certificate of representation under §96,113, §96.213, and §96.313 (as 
applicable) changing the CAR designated representative, 

(ii) All emissions monitoring information, in accordance with subparts NH, HHI-I, and HHHH (as applicable) of 40 CFR part 
96, provided that to the extent that subparts I-IN, HNH, and HHHH (as applicable) of 40 CFR part 96 provides for a 3-year 
period for recordkeeping, the 3-year period shall apply. 

(iii) Copies of all reports, compliance certifications, and other submissions and all records made or required 
under the CAIR NOx  Annual Trading Program, CAIR SO2  Trading Program, and CAIR NOx  Ozone Season Trading Program 
(as applicable). 

(iv) Copies of all documents used to complete a CAIR permit application and any other submission under the CAIR NOx 
Annual Trading Program, CAIR SO2 Trading Program, and CAIR NOx Ozone Season Trading Program (as applicable) or to 
demonstrate compliance with the requirements of the CAIR N0a  Annual Trading Program, CAIR SO2 Trading Program, and 
CAR NOx Ozone Season Trading Program (as applicable), 

(2) The CAIR designated representative of a CAIR NOx source, CAIR SO2  source, and CAIR NOx Ozone Season source 
(as applicable) and each CAIR NOx  unit, CAIR 802  unit, and CAIR NOx  Ozone Season unit (as applicable) at the source 
shall submit the reports required under the CAR Nam. Annual Trading Program, CAIR 802 Trading Program, and CAIR NOx 
Ozone Season Trading Program (as applicable) including those under subparts Hhl, HHH, and HHHH (as applicable) of 40 
CFR part 

(I) Wattailly, 
(1) Each CAIR NOx  source, CAIR SO2  source, and CAIR N0 Ozone Season source (as applicable) and each NOx unit, 

CAIR SO2 unit, and CAIR NOx Ozone Season unit (as applicable) shall meet the requirements of the CAIR NOx  Annual 
Trading Program, CAIR SO2 Trading Program, and CAIR NOx  Ozone Season Trading Program (as applicable), 

(2) Any provision of the CAIR NOx  Annual Trading Program, CAIR SO2 Trading Program, and CAIR NOx  Ozone Season 
Trading Program (as applicable) that applies to a CAIR NOx  source, CAIR SO2  source, and CAIR NOx Ozone Season source 
(as applicable) or the CAIR designated representative of a CAIR NOx source, CAIR SO2  source, and CAIR. NOx Ozone 
Season source (as applicable) shall also apply to the owners and operators of such source and of the CAIR NOx units, CAIR 
SO2 units, and CAR N0a Ozone Season units (as applicable) at the source. 

(3) Any provision of the CAIR NOx Annual Trading Program, CAIR SO2  Trading Program, and CAIR NOx  Ozone Season 
Trading Program (as applicable) that applies to a CAIR NOx  unit, CAIR SO2 unit, and CAIR NOx  Ozone Season unit (as 
applicable) or the CAIR designated representative of a CAIR NOx  unit, CAIR SO2 unit, and CAIR NOx Ozone Season unit (as 
appl€eable) shall also apply to the owners and operators of such unit. 

.! J-4 __„, 

JUN 1 8 2012 
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STEP 3, 	 (g) affect oriOther Auftrities.  
continued 	 No provision of the CAIR NOx  Annual Trading Program, CAIR SO2, Trading Program, and CAIR NOx  Ozone Season Trading 

Program (as applicable), a CAIR permit application, a CAIR permit, or an exemption under § 96,105, §98,205, and §9$,305 
(as applicable) shall be construed as exempting or excluding the owners and operators, and the CAIR designated 
representative, of a CAR NOx source, OAR SO2 source, and CAIR NOx  Ozone Season source (as applicable) or CAIR NOx 
unit, CAIR SO2  unit, and CAIR NOx  Ozone Season unit (as applicable) from compliance with any other prevision of the 
applicable, approved State Implementation plan, a federally enforceable pen-nit, or the Clean Alr Act. 

Certification 

I am authorized to make this submission on behalf of the owners and operators of the source or units for which the 
submission is made, I certify under penalty of law that I have personally examined, and am familiar with, the statements and 
Information submitted In this document and all its attachments. Based on my inquiry of those Individuals with primary 
responsibility for obtaining the information, I certify that the statements and information are to the best of my knowledge and 
belief true, accurate, and complete. I am aware that there are significant penalties for submitting false statements and 
Information or omitting required statements and information, including the possibility of fine or imprisonment, 

Name C. D. Holley 

"Date expd*,5/  ,SIgnatuT.  

• 


